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ZX Spectrum 
20 Programs £6.95 


The ZX Spectrum has brought advanced 
computing power into your home, The 
Cambridge Colour Collection, a book of 
20 programs, is all you need to make it 
come alive. 

No experience required. Simply enter the 
programs from the book or load them from tape 
(£2.95 extra) and run. 

Amazing effects. All programs are fully 
animated using hi-res graphics, colour and sound 
wherever possible. 

Entirely original. None of these programs has 
ever been published before. 

Proven Quality. The author already has 30,000 
satisfied purchasers of his book of ZX81 programs. 


Hours of entertainment 
€ Lunar Landing. Control the angle of descent 
and jet thrust to steer the lunar module to a safe 
landing on the moon's surface. 
€ Maze. Find your way out from the centre of a 
random maze. 
@ Android Nim. Play the Spectrum at the 
ancient game of Nim using creatures from outer- 
space. 
Ф Biorhythms. Plot the cycles of your 
Emotional, Intellectual and Physical activity. 
Some would say this is not a game at all. 


Improve your mind 
€ Morse. Acomplete morse-code training kit. 
This program will take a complete beginner to 
R.A.E. proficiency. 
€ Maths. Adjustable to various levels, this 
program is an invaluable aid to anyone trying to 
improve their arithmetic. 


Run your life more efficiently 
€ Home Accounts. Keeping track of your 
finances with this easy-to-use program will 
enable you to see at a glance where the money 
goes and plan your spending more effectively. 
€ Telephone Address Pad. Instant access to 
many pages of information. 
€ Calendar. Displays а З month calendar past 
or future, ideal for planning or tracing past 
events. 








ORDER FORM: 

Send Cheque or Р.О. with order to: 

Dept. F., Richard Francis Altwasser, 22 Foxhollow, Bar Hill, 
Cambridge CB3 8EP 

Please send me 

О Copies Cambridge Colour Collection Book only £6.95 each. 
О Copies Cambridge Colour Collection Book & Cassette 


£9.90 each 
Name: 





Address: SE t 














MAKE THE MOST OF YOUR MICROCOMPUTER WITH 
OUR POPULAR RANGE OF PROVEN BOOKS:— 


D GETTING ACQUAINTED WITH YOUR ZX81 , by Tim Hartnell Eighty 


plus programs in this 128:раде book including draughts £5.95 


20 SIMPLE ELECTRONIC PROJECTS FOR THE 2X81 and other 
computers by Stephen Adams 


£6.45 


MASTERING MACHINE CODE ON YOUR ZX8! OR ZXBO, by Toni 
Baker, 180 pages teaches machine code trom list principles 
€7.50 


49 EXPLOSIVE GAMES FOR THE ZX81, edited by Tim Hartnell 
£5.95 


34 AMAZING GAMES FOR THE 1K 2Х81 by Alastair Gourlay 
£4.95 


THE GATEWAY GUIDE TO THE 2Х81 AND 2Х80, by Mark 
Chariton Over 60 programs and routines 2X BASIC explained in 
detail £6.45 


LEARN PASCAL ON 2Х81 ZX SPECTRUM OR BBC MICRO: 
COMPUTER WITH ‘PASCAL FOR HUMAN BEINGS’, by Jeremy 

Ruston, which contains a 12K cc soyoucanrunalmitedversion | 
о! Pascal on your 2X81. ZX Spe icrocomputer. Book 
pluscorhpierlisting. £4.95 





LET YOUR BBC MICRO TEACH YOU TO PROGRAM. by Tin 
Hartnell over 40 programs, BBC BASIC from £6.45 





st principles 


THE BBC MICRO REVEALED, by Jor 
the BBC Microcomputer for the serious. 


Ruston The іші story on 
£9.95 | 





GETTING ACQUAINTED WITH YOUR VIC 20. by Tim Hartnell with 
over 60 programs to get your VIC up and running тот day опе 
£6.95 





SYMPHONY FOR A MELANCHOLY COMPUTER by Tim Hartnell 
24 great Vicoames £6.95 


39 TESTED PROGRAMS FOR THE ACORN ATOM Best o! Interface. 
edited by Tim Hartnell £6.45 


GETTING ACQUAINTED WITH YOUR ACORN АТОМ. by Trevor 
Sharples and Tim Hartnell 184 pages. 80 programs including 
draughts £7.95 





INTERFACE, the monthly magazine published by the NATIONAL 
ZX USERS’ CLUB is just £9.50 (UK), £12.50 (Europe) for 12 issues 
Sample copy, with many programs for your 2Х computer, book 
software and hardware reviews, education, contact addresses, 
just £1 


Please send me the items marked | enclose € 
Name: 


Address 


Please make cheques payable to INTERFACE and send the above form, 
or a copy, to: INTERFACE, Dept. PC, 44-46 Earls Court Road, 
London W8 6EJ 
Please allow upto 28 days lor delivery. 
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Subscriptions 

You can have Popular Computing Weekly sent 
to your home: the subscription rate is £19.95 per 
year, for addresses in the UK, £37.40 overseas. 





How to submit articles 
Articles which are submitted for publication 
should not be more than 1000 words long. 
‘All submissions should be typed and а double 
space should be left between each line. 
Programs should, whenever possible, be 
‘computer printed. 
‘At present we cannot guarantee to return 
every submitted article, so please keep a copy. 


Accuracy 

Popular Computing Weekly cannot accept any 
responsibilty for any errors in programs we 
publish, although we will always try our best to 
make sure programs work 


This Week 





Мініс o ro 
Sinclair soothes waiting customers. 
амега: Lu ee 
А cursor off course. 

Alien Attack 8 
A 1K mic game for the ZX81 
Ргодгаттіги 10 
More ZXucation 

‘Street Life ы СС 


David Kelly profiles Steve Vickers. 


Reviews 
Space Intruders, Tasword, 








Open Forum 15 


Six pages of your programs, 


Spectrum 22 
Case swap by Roger Valentine. 





Sound & vision 23 
BBC music. 

Peek & poke 24 
Your questions answered. 

Competition 25 
Puzzle. 








Editorial 


Microcomputers are becoming more 
sophisticated every year, Colour and 
sound facilities no longer excite the 
user as once they did. They are 
rapidly being taken for granted. 

Users are now looking forward to 
micros with flat screen displays and the 
ability to up and download telesoft- 
ware. Video disc interfaces and CP/M 
operating -systems will soon be. ex- 
pected as standard. 

The next generation of micros are 
likely to be different in kind to their 
predecessors. No longer will main- 
frame operators be able to refer 
sneeringly to micros as "toys". 

The Japanese are currently working 
on a fifth generation supercomputer 
that they hope will think and speak like 
а man. How long before a fifth genera- 
tion micro appears on the scene? 

Е F Schumaker first propounded the. 
theory that “small is beautiful". As far 
as micro enthusiasts are concerned, 
small is not merely beautiful, it is also 
better. 


Next Week 


Indulge your flights 
of fancy in next week’ 
exciting new game 
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3 Spectrum Games 


Defender, Squash 
and Theseus 


on cassette 
including free listing 


only £4.50 


25 PARKWAY, CROWTHORNE, 
BERKS RG11 ВЕР 


7X81 KEYBOARD BLEEPER 
IMPROVES KEYBOARD CHEAPLY 





Tor dra 
докт FORGET LONDON ZX 
MICROFAIR, AUGUST 21. 
PRODUCTS, DEPT W, 


DUST COVERS lor al computers, 
printers, disk drives, mqniors, eic 
VicfBBC/Atom £2.95; Sharp MZ вок! 
MZ BA 6550; Genie TRS8O 6395; 
Printers £3.95. Please ring for other 
prices, Trade enquiries welcome. Ac- 
Cess/Barclaycardichoque, Everyman 

14 Edward Street, West- 








Phone 01-653 0186. 


Маке sure of a real collector's 

йет — the full set of Popular 

Computing Weekly. 

We'll mail any of the numbers 
гуе missed- from issue 1 

|o the latest— for just 50р an 
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ZX81 VIDEO 
INVERTER PCB 
Displays sharp white charac- 
ters on solid black background 
screen, Kit £4, built £5, will fit 
inverter £7.50 (includes VAT 
+ РАР, instructions). Send 
cheque/PO to D. Fritsch, 6 
Stanton Road, Thelwall, 
meee , Cheshire, МА4 








ZX SPECTRUM 


Master your Spectrum quickly and 
easily with Tim Hartnell latest 
book "PROGRAMMING YOUR 2Х 
SPECTRUM”. This detailed book 
‘contains over 100 programs and 
routines, and takes you right 
through programming the Spe 
trum from first principles right up 
to quite complex programming 
‘kills, PROGRAMMING YOUR ZX 
SPECTRUM is just £6.95 from 
PC, 44-46 Earls 

















16K ZX SPECTRUM TO гхвові 
ADAPTOR. Use your existing 16K 
ВАМ pack (even Sinclair) to give 32K. 
Don't throw away your peripherals, 
make use of existing ZXB! add-ons. 
Only £7 (bul) кот Stephen Adams, 1 
Leswin Road, London N16 7NL. 


SOUTHAMPTON — any local Spec. 
frum users. who want io exchange 
progs or get together, please сай Тот 
552830. 


BBC MODEL ‘A’ with complete leads 
and games pack, £290. Tel: Kamran 
on 8644581. 


TRS80 LEVEL 1 4K. VDU, cassette, 
manuais, software, instruction course, 
memory information, T Bug, math |, 
two games, chess, £140 ono. 01-505 
4564. 


SPECTRUM 48K. Printer, cassette 
deck, box of extra printout paper. Hard- 
ly used. Unwanted gift. Best offer over 
£200. Phone Watford 46955. 


BOOK PUBLISHERS would ike to 
hear from readers with а view to 
Publishing their programs for the Spec- 
trum and BBC microcomputers. Other 
ideas for books also considered. Саз- 
tie House Publications Lid., 27 London 
Road, Tunbridge Wells, Kent TN1 18X. 





16K ZX SPECTRUM 48x 
‘SPEC-MAN 


апал. Pacman, Gobble, Snapper and 
NOW FOR THE SPECTACULAR. 
Tx SPECTRUM, 
'SPEC-MAN 

“True arcade display Fast deivery Май order 
only, £S 80 payable е 
JEGA SOFTWARE, 27 HALLCROFT AVE., 

CCOUNTESTHORPE, 

LEICESTERSHIRE LEB’ 38L 
(AE for ZX catalogue) 





CUT-PRICE COMPANIONS 


‘and away the best" 
‘Computer 


magazine 
THE гхау COMPANION by Bob Maunder is 
пон зне at ONLY £4.98 with а FREE 
SUPPLEMENT ол he ZX Spectrum! Тв ofer 
ends on 30 September, so hum 
LINSAC is also producing a SPECTRUM 
saries. алё Me frst ше The 
Spectrum Games companion’ i avaiable 
"rom October at £5 #5 
The above prices Include UK postage Send 
aque 10 


LINSAC ec) 


ва Darkar Rood, Middlesbrough TBS SES 


ACORN ATOM, 12K FP. stabilised 
PSU, Joystick, over 50 programs. 
£180. Tel: (0632) 666120. 


ORIGINAL ZX SPECTRUM Software 
avaliable now! Starship: patrol space 
destroying alien craft; Dodgem: 6 
variations; Blitzkrieg: bomb the sky- 
‘Scrapers as your plane descends; Las- 
‘or Blast: zap the laser basos: Fruit 
Machine: hold, nudge, gamble; Mini- 
galaxians: delend your base trom in- 
eligent? suicidal alons; Surround: two 
versions — all with colour, sound and 
hi-res. Two for £5; five for £10. В, 
Rowlingson, 16 Mapleton Road, En- 
field, Middx ЕМІ ЭРЕ. 


VIC20 PROGRAMMES. Colour/sound; 
graphics. 3.5K 4— £4; +3K 9 — (9; 
+8K 8 — £8. Unities: business Ме 
(416K) £10; Stock (+8K) £7. Phone 
01-840 3610. 

SPACE FREIGHTER. Game ol uhi- 
‘mate skil. Uses your whole television’ 
display screen, For joystick and 
keyboard operation, £5 por cassette. 
D. W. Wilkinson, "Rondaval', Ashby, 
Workington. 

BBC PSYCHIC ASTEROIDS (32K) 
‘Superb colour and sounds, £4.50. J. 
Pigga, 08 Gomer Lane, Gosport PO12 

М. 


TWO ACTION GAMES for BBC 16K. 
Race track and grano prix. Excellent 
‘sound and graphics. Cassette £4 from 
M. C. Whiteside, 15 Rich Close, War- 
wick СУЗА 40H. 
BUDSOFT GAMES: deadly addictive 
"Ambush" for SK Atom and sneaky 
beaky "Snipers" for expanded Vic. £4 
each. John Hudson, 6 Penns Wood, 
Farnborough, Hants, 
ZX81 16K, manual, leads and software. 
‘on cassette, £90. 040-376 346. 
P-E-P, the Progress Enhancement 
Package for the ZX81 (16K). Seven 
fantastic new features for your basic 
programs. Only £5.95 from Я. & Я. 
Software, 34 Bourton Road, Glouces- 
tor 
12Х81 (converted 2Х80) and 16K RAM 
Complete wit packing, power, leads 
and manuals including original ROM 
and power, 2Х8081 Pocket Books, 
and Sinclair cassette. £50 complete. 
Weekdays tel. 01-749 6635, Mr. Wood- 
house. 








ZX SPECTRUM. 
SOFTWARE 
SSUPERORAW £5 inci VAT, PAP. Graphics 
Фет ad for 16K Spectrum. Win sige- 


тенбиз system Up to 48 pages on 48K 
Spectrum 

Bom programs nave 1u ораган manu 
detailed demonstravon and audo commen 
lary on caste. 

Video Software Lid. Stone Lane, 
Kinver, Stourbridge, М. Mids. 
ру? вед. 


VIC20 plus cassette deck, £180 ono. 
Wolverhampton 780003 evenings! 
weekends. 


VIC20 (UNEXPANDED) SOFTWARE. 
Coss 1 for beginners (8 games), £3.50; 
Cass 2 advanced gamos (5), £3.95 or 
£595 both. D. Spencer, 230 Low. 
Grange Avenue, Bilingham, Cleve 
и 























2X81, 16K RAM plus keyboard, OS 
graphics generator, motherboard and 
‘software, £130 ono. Tel: York (0904) 
768491 


SPECTRUM GAMESTAPE 1: in- 
cudes Invaders, Othello, Combat, 30 
О а Xs, Adventure. Each with pro- 
‘gramming hints and tips. All for only 
£4.95. Kevin Porter, Redlands, 2 
Grove Road, Bristol 


ROCKET MATHS. А super education- 
а! game for kids. Fits standard Vic20, 
£2.95. From P.EW, 26 North Cape 
Walk, Corby, Northants. 


VIC20 PROGRAMMES, Vicmen. 
Archery, Swag, Lander for £5 to 67 
Worcester Street, Oldham, Lancs 
OL9 75E. 


ZX PRINTER WANTED, around £45 to 
8. Shadi, 67 Worcester Street, Oldham 
Lancs OL9 7SE. 


MICRO(TA)N OWNERS’, three high 
quality adventures for £10, Speedy 
return. A. J. Shepherd, 2 Savile Hall 
Lane, Dodworth, Barnsley, Yorks. 


OMEGA'SOFT — The last word in 
Educational and Games software for 
the SPECTRUM and 2Х81. Maths 1 or 
English 1 (9-14) only £3.95 for 5-р/00 
cassette. SAE. for catalogue. 299 
Laburnum Grove, Portsmouth, 


VIDEO GENIE 16K RAM, new style 
keyboard, internal cassette, sound 
unit, manuals and programs, excellent 
condition, £180 ono. 01-950 1124. 


VIC20 (М/С) games exchange list: 
Uwe Grabosch, Rubebsstr 70, 
Hannover, Germany. 


ZX SPECTRUM 16K, fast moving 
Arcade action with Asteroids, Batnum, 
Bomb Run, Missile Command and 
Defender at £550 the iot A Bhat- 
tacharya, 3 Wensley Close Harpen- 
den, Herts. 
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Spectrum 


delay 


prompts gift offer 


THOSE waiting for a ZX 
Spectrum can expect to have 
to wait at least 12 weeks be- 
fore delivery of their orders. 

This is the situation de- 
scribed in an open letter re- 
leased by Clive Sinclair 

He explains that the prob- 
lems have been due to initial 
production delays and orders 
far exceeding expectations 

Production of the machine is 
now apparently running 
smoothly at 5,000 units per 
week and should rise over the 
coming months. The letter 
continues: "We are confident 
that our order backlog will be 
cleared by the end of Septem- 
ber. 


reci 


Sinclair Research will be 
writing to all of its waiting 
customers, explaining the 
position and offering them all 
ап immediate refund 

Those customers who 
choose to continue to wait will 
ive a £10 voucher. 

The £10 voucher can be 
used against the cost of a ZX 
Printer or exchanged for a 
pack of five rolls of printer 
paper 

Clive Sinclair concludes 
with hope that the current 
difficulties will be viewed in 
the context of Sinclair's suc- 











cessful delivery of more than 


half а million computers in the 
last two years. 





Holding up to seven peripheral cards 


the new Texas box, 


A new box of tricks 


A NEW peripheral expansion 
box has been launched for the 
TI99/4A machine by Texas In- 
struments, 

The system, price £190, is 
capable of housing up to seven 
peripheral board-type cards. 

The unit also has space with 
in it to fit a single 5% inch 
floppy disc drive. 


The plug-in cards available 
for use with the unit include a 
32K Ram expansion, one 
parallel, two RS232 and modem 
interfaces, and extended 
Basic, Pascal and various 
‘command module’ software 
cards. 

Two additional disc driv 
can be connected to the unit. 











NewBrain . .. 500 units per week. 


Grundy steps 
up its micro 
production 


THE NewBrain micro from 
Grundy Business Systems 
now in high-volume produ 
tion following its launch in 
May 

More than 500 units per 
week are being produced at 








the special assembly line at 
Thorn EMI Datatech in 
Feltham, 


The plant has the capability 
to manufacture up to 3,000 
micros per week and its auto- 
mated printed-circuit board 
component insertion and test- 
ing equipment can handle 
more than 4 million compo- 
nents per month. 

The announcement of the 
production figures was made 
as Information. Technology 
Minister, Kenneth Baker, 
opened the new Grundy re- 
search and development labor- 
atories at Cambridge. 











CLIVE Sinclair predicts 
by the end of the century 
there will be more than 10 
million people unemployed in 
Britain, with only 10 percent 
of the population employed in 
manufacturing industries. 

These remarks formed part 
of a speech delivered by Sin- 
clair to members of Mensa at 
their third annual symposium 
in Cambridge. 

The qualification for mem- 
bership of Mensa is a high IQ. 
The most intelligent two per 
cent of the population are 
elligible and the group has 
60.000 members world-wide, 
some 8,000 of whom are UK 
residents. 











Sinclair, founder of Sinclair 
Research, is currently the 
Chairman of British Mensa. 


Тһе address he gave at the 
symposium examined the so- 
called "Golden Ages’ of man- 
kind. The conclusion Sinclair 
drew was that many of the 
conditions he identifies as 
necessary for a Golden Age 
are developing in our present 
society. 


He believes that there is 
shortly to be a hundred-fold 
reduction in the cost of data 
manipulation, which will be 
coupled with a dramatic de- 
cline in the manpower require- 
ments of industry. 





The gospel according to Clive 


“I believe," said the Mensa 
chairman, "that positions in 
industry are inimical to the 
human spirit." He continued: 
“A move away from this pre- 
sent type of organisation will 
restore the potential of the 
individual.” 

Such a change would result 
in a reaffirmation of class dis- 
tinctions and lead to a revival 
of traditional artistic and crea- 
tive patronage. 

"Early in the next century 
we will have made intelligent 
machines, ending for all time 
the current pattern of 
drudgery, It may well be,” he 
said, “that western civilisation 
is just about to flower. 








Cut-price Texas 
micro signals 
US market war 


TEXAS Instruments in the US 
has lopped £58 off the price of 
its TI99/4A microcomputer so 
that is now sells at £115, 

This makes the machine 
cheaper than its rival, the 
Commodore Vic20 which sells 
for £140 in the US. 

The move also makes the 
TI99/4A a direct competitor to 
the Sinclair Spectrum 

However, it is not clear 
when the ZX Spectrum will be 
launched in America. 

A spokesman for Sinclair 
Research said that it was 
hoped to market the machine: 
there in early 1983. 

This expectation is depen- 
dent on several factors. An 
American launch will not be 
contemplated until, the UK 
production difficulties are 
sorted out and demand in the 
home market has settled 
down. 

Even then, if the Spectrum 
passes the rigorous US pro- 
duct tests, it is not clear if 
Sinclair will be able to sell the 
machine there 

Under Sinclair Research's 
far-reaching agreement with 
Timex US, the latter has free 
rein to market Sinclair micros 
as they are, to modify them (as 
in the case of the TD1000 now 
being sold which is a 2K ver- 
sion of the ZX81) or to pro- 
duce an entirely different 
computer using Sinclair tech- 
nology. 

The terms of the agreement. 
allow Sinclair Research's US 
subsidiary to continue to sell 
machines only as long as 
Timex US sales are below a 
certain threshold level. 
Beyond this level their sale is 
prohibited. 

This cut-off applys not just 
to the equivalent micro, but to 
the whole range. 

So, if Timex sales of their 
ZX81 adaptation have ex- 
ceeded this threshold level, 
then Sinclair Research will be 
prohibited from launching the 
Spectrum in the US. 


£50 ZX81 

Sinclair have cut the price of 
their ZX81 by £20 from £69.95 
to £49.95. This follows a drop 
in the price of their 16K Ram 
pack, from £49.95 to £29.95, in 
April. 

















19 AUGUST 1982 























ў 
ti 








UPGRADE YOUR ZX SPECTRUM TO 
48K. ONLY £42.50 — EASILY FITTED 
YOURSELF. NO NEED TO SEND IN 
YOUR ZX SPECTRUM. 


SPECTRUM SOFTWARE NOW AVAIL- 
ABLE SEND S.A.E., OR TELEPHONE 
FOR DETAILS 


16K RAM PACK 


BERE 


CLASSIFIED 
ADVERTISING 
RATES 


Line by line: For private ind- Conditions: All copy for Classi- 
viduals, 20р per word, minimum fied section must be pre-paid. 
10 words. Cheques and postal orders should 
For companies, traders, and all arrive at least two weeks before 
‘commercial bodies, 40p per word, the publication date. 


minimum 20 words. 
Semi-dispiay: £10 per single col- ЖЖЖЖ 
umn centimetre, minimum length 
3 cm. (Please supply AW as If you wish to discuss your ad, 
PMT. Or supply rough setting please ring Alastair Macintosh 01- 
instructions ) 930 3840. 

m n аа а па ee ee € на € — 6 


r 
- Here's my classified ad. 


(Please write your copy in capital letters on the lines below) 


ZX CHESS & ADVENTURES 


PROGRAMS FOR THE ZX81/80 INCLUDING — 


TX-FORTH. 

а cuo! 

£35.00 (re "simpicity of Basic with the speed of 
ZU 

OS 

estes unacum cum 

ас 


Exciting machine code games with instant 


ADVENTURES response, choose from the range below. You 
ADVENTURE 'A' find yourself stranded on an alien planet. 
an you кесі your on and étape? 
il de белге vos coma ашин at ra 
ADVENTURE 'В' temple: You most bresk in, colct teosure and 
£7.00 ‘escape alive. Beware Includes a cassette save 
Yeu bs бла orough а eave кі 
Seaton Cen you ros іш eoo oom 
Rod fre You or ii wy ди you Ni 
Үсік ө ctun sove келіге 


GALAXIANS £3.95 
All the features of the arcade game in a fast machine code program 
Swooping attackers, explosions and personalised scoring. 
ZXBUG £7.00 
А 30 in 1 machine code tool and disassembler, allows access to registers 

‘and search through and modify memory; with cassette routines. 

, ARTIC COMPUTING 

DEPT RM, 396 JAMES RECKITT AVENUE, HULL HUB OJA 


ADVENTURE “С” 
£8.00 





TASWORD 
WORD PROCESSING ON THE ZX81! 


Your 2X81 becomes а word processor with TASWORD. Type in 
letters, documents and pictures, store them on tape. and edit and 
update existing documer 
you can print your documents 
TASWORD FEATURES INCLUDE 
Ф OVER 300 LINES of text in a text f 
'URSOR CONTROL and auto repe 
ICROLL up and down through the 
$ AUTOMATIC word wrap and right justification 
FULL 2X81 character set including inverse characters and 
aphics symbols 
(SERTION AND DELETION of lines and characters! 
HELP PAGE onto the screen at the touch of a key 
ENTRE text on the screen, and move text left and right. 
FORMING of edited text to a neat layout with a single 
Keystroke 


TASWORD TUTOR 


We send you a manual and a cassette. One side contains 

ide contains TASWORD and TASWORD 

word processing using TASWORD. No 
required to use TASWORD. 


£6.50 пае 


Allow up to 14 days delivery. 


programming know! 


Май order only. 
Please make cheques/P.O. payable to 
TASMAN SOFTWARE 
17 HARTLEY CRESCENT, LEEDS LS6 2LL 
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Yes, you too can 
make the grade 


jongratulations to David 
Lawrence on his excellent 

renumbering program for the 

ZX81 (PCW July 1). This, 

along with Nick Hampshire's 

3D Spectrum Graphics, was 
опе of the best programs you 
have ever published. 

1 felt that those people who 
have upgraded to a ZX Spec- 
trum should not be left out. 
So, here are details of how to 
convert the renumbering pro- 
gram. 

Change these lines: 

9960 LET Х1-23755 

9971 IF PEEK (|+5)=14 THEN GO 
TO 9974 

9976 LET BASE «10. 

9977 LETX1 -23755. 

9990 DIM BS(4).LET B$(5- LEN 
STAS BASE TO )=STRS BASE: 
FORJe1TO4 

9991 POKE (VAL T$(I TO. 
1+4)+J), CODE B$(J) 

9993 LET BYTE! = BASE - 256«ІМТ. 
(BASE/256) 

9994 LET BYTE2=INT (BASE/256) 

9996 POKE MEMORY +8 BYTE 1 

9997 POKE MEMORY «9,BYTE2- 

AND delete line 9998. 

The program will now run 
ona standard Spectrum. Also, 
this version can handle a 
BASE value of less than four 
digits. I hope that someone 
will find these alterations use- 
ful. 





Bill Longley 
388 Ipswich Road 
Colchester 

Essex 


But no one's 
without fault 


І must correct the impression 
given by Sinclair Research 
in your letters page of July 8. 
‘Their claim not to have sold a 
faulty 2Х81 after July '81 is 
incorrect, І bought mine in 
September “81 and it had a 
faulty Rom. 

‘The unit was replaced, but I 
now seem to have another 
problem. This program was 
written to extract cube roots. 
It works fine on some num- 
bers, but try inputting 27 or 
three and then see what hap- 
pens. 





60 Goto 30 
70 Print 
80 Print Cube root is"; C 
Perhaps some reader with 
more knowledge of maths than 
1 have will be able to solve the 
problem. 
W McLaren 
70 Lyndale Road 
Whoberley 
Coventry CVS SAO 


So just show 
your character 


am writing to point out a 

useful addition to the prog- 
ram entitled "Character Plot’ 
in PCW July 1, on page 15. 
Not everyone wishes to feed 
the new characters directly 
from tape into their programs 
as a series of peeks and pokes. 
Some people prefer to have 
the information in data state- 
ments. 

Add the following line to 
the program: 

425 FORK = 1 TON: FOR J = 0 TO. 
7: PRINT: PRINT АК. NEXT: 
NEXT 

the program will then print out 

the numerical information 

necessary to fill a data state- 
ment in a program, for the 
new character created. It is 
best to use the program to 

compile one new character at a 

time when doing this, other- 

wise the string of numbers 

Printed out will extend off the 

screen. An excellent program 

this. Very useful. Congratula- 
tions to the author, 

C Cattanach 

11 North Ride 

Danesbury Park 

Welwyn 

Hertfordshire AL6 9RD 


And we'll try 
to show ours 


have taken your magazine 

since it started and look 
forward to collecting my copy 
on Wednesdays. I am pleased 
to see it is not full of advertise- 
ments. 

I am а Vic20 user, just 
started in computing and enter 
the programs you publish 
However, I would say that the 
printing of your programs 





needs one letter to be unread- 

able and the program will not 
run. 

E Mowlem 

6 Leedam Road. 

Bournemouth 

Dorset BH10 6HP 


Otherwise it’s 
really not fair 


have a regular order for 

your magazine placed with 
my newsagent, Up until now I 
have generally been very satis- 
fied with it. But, your issue of 
July 15 disappointed me a 
great deal 

Being а Уіс20 owner, І was 
delighted to see the number of 
programs included for my 
machine. However, having 
struggled to type in ‘Spy Hunt" 
and having almost ruined my 
sight to decipher ‘Vic’ (an ex- 
cellent program it turned out 
to be), I found it totally im- 
possible to do anything with 
"Hangman' and ‘Anagram 
Birds’, Would it be possible to 
send me a listing of these 
programs, particularly “Апа- 
gram Birds"? 

Tam pleased to see a greater 
leaning towards educational 
uses as I have two children for 
whom these would be ex- 
tremely useful — hence my 
delight with ‘Vic’. 

Before finishing, would it be 
possible to warn any would-be 
purchasers of Tim Hartnell's 
Symphony for a Melancholy 
Computer to think again? It is 
хо full of errors that the Office 
of Fair Trading might do well 
to consider whether itis fit for 
the purpose for which it is 
intended. 








Jim Corrigan 

23 Brook Avenue 
Uppermill 

Oldham 

Lancashire 013 6DR 


We have received a number of 
letters complaining about the 
quality of our Vic listings 
(PCW July 22). These critic- 
isms are justified, particulary 
in regard to our July 15 issue. 

As we have already ex- 
plained, all our programs are 
reproduced directly from the 


you with а copy of ‘Anagram | | 
Birds’, but I am afraid we have |. 
no other copies of ‘Hangman , 


And the answer 


Is a lemon! 
ordered my BBC micro in 

December and after the cus- 
tomary wait received it in| 
‘average’ condition, Not mis 
dead on arrival, as many have. 
been, but the keyboard had. 
fallen out. This problem| 
sorted out, І soon found! 
strange faults with the 
machine that proved to Бе] 
caused by overheating, 3 

On being informed of a local] | 
agent, І duly took them my| | 
micro on April 26. It was 
nearly two weeks before they 
even looked at it. They in- 
formed me it had been sent} | 
back to Acorn. 

On June 11 my micro Was 
returned absolutely untouched 
— hothing had been done to| 
it, it still overheated. On June. 
14, I returned it to the agent. Т 
am still waiting. 

То all those who had a long. 
wait or are waiting now — 
should your BBC micro fo 5 
wrong you too could be li 
me waiting three months for 
your micro to be returned. 
You will also receive a card. 
quaranteeing your micro for 
six months — will my guaran-| 
tee run out before my micro is 
returned? 

What with defective ULA’s, 
the ‘provisional’ user guide, an 
operating system that does not 
follow the specification and a 
failure rate (at my computer 
club anyway) of around 50 per 
cent, I think the BBC and 
Acorn should christen . the 
BBC micro, as І have done, 
“Тһе Lemon’. 

Т also suggest the people I 
keep phoning at the Repair 
Centre should be called the 
Lemonaides. 











M MA leaves а lot to be desired. ^ original listings so as to mini- P Webb. 
аа Кеө "Would it be possible to im- mise the number of errors. Vic 30 Walpole Road 
40 ПСВ THEN GOTO 80 prove them by darker print- printer listings seem to repro- Runcorn | | 
50 Let 8= ing? As you are aware, it only duce very badly. However, by Cheshire] | 
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А 1K machine code game for ZX81 


Jeff Naylor 


пуопе with a Sinclair 2Х81 without 
form of memory expansion will 
admit that although moving graphical 
games are possible in Basic, they rarely 
Satisfy avid arcade machine players with 
either their speed or complexity. The addi- 
tion of more memory allows complex 
games, but those graphics are still slow to 
the point of boredom. 

Machine code, on the other hand, by 
talking directly to your computer's microp- 
Tocessor, speeds things up to the extent 
that delay loops are needed to give us 
humans a chance. | have written a 
machine code game that imitates the 
original Space Invaders arcade machine 
which has given so many people pleasure, 
ground-down teeth, and a shortage of 
loose change. 

This 1K version still has limitations; no 
shields to hide under, and the score not 
appearing until the end, for example. The 
invaders do speed up as their numbers 
reduce and, if you manage to wipe them all 
‘out, another bunch appears, twice as fast 
as before. The game can also be tailored 
to your own level of skill, with overall 
speed, the number of aliens and the speed 
of their firing, all easily adjusted. 

One problem with machine code prog- 
rams is how boring they are to enter; 
another is that mistgkes can creep in at 
any stage, and when that happens de- 
bugging them is no laughing matter, My 
listing consists of two columns — one in 
hexidecimal, the other in decimal, so as to 
provide a cross-reference. 

You have the choice as to which to load 
— decimal is easier if you don't know your 
way round a keyboard too well, while it is 
good practice and a bit quicker, once you 
have got the hang of it, to use the 
hexidecimal codes. 

| make no attempt to explain the nuts 
and bolts of the program. If you do not 
understand machine code | recommend 
the book Mastering Machine Code on your 
2Х81 by Toni Baker. The program 





was developed with no knowledge other 
than that gained from the book. 

The basic ZX81 has less than 900 free 
bytes of Ram, and to fill a screen would 
Use 729 bytes, so the program uses 
alternate lines of the screen except at the 
top and bottom. This gives the impression 
о! using the whole screen, but uses only 
409 bytes, 

The Sinclair graphics allow only a rough 
approximation to the original game, and 
those symbols used are chosen with care 
— only invaders or explosions can have 
odd character codes, and everything on 
the bottom line must have a second hex 
digit of 6 — ie inverse A has a hex 
character code of А6: you can look up the 
others in the back of the Sinclair manual 

To load the program first enter Fast as a 
command, as the first part is very tedious 
indeed. Enter the first line as: 1 REM (347 
zeros). 


he 347 zeros are reserving space for 

the machine code. Don't bother count- 
ing the zeros exactly until you have en- 
tered ten lines (32 zeros per whole line) 
but enter the remaining 27 with care, as 
you are on the limits of memory, and will 
have difficulty getting into the Edit mode if 
you make a mistake. 

Having typed the Rem statement, press 
‘Newline then return to the slow mode, It is 
probably worth saving on tape — just in 
case. Now enter the loading program. 
Listing 1 is for decimal, Listing 2 for hex. 
‘These will poke the required machine code 
commands into line 1. 

Run the program, and in response to the. 
first input prompt, enter 16514 as the 
starting address. Using decimal, enter only 
One code at a time, staring with the 
decimal code for 16514. Using hex you 
may enter up to eight codes before press- 
ing Newline. If you enter more you will 
probably get a 4 error code; don't panic 
just enter Cont as a command. If you find 
you have gone astray, break out by enter- 





ing any single letter other than "A" and 
rerun the program, starting at an address 
you know to be correctly loaded. 

‘When the whole listing is loaded, save it 
а couple of times on tape, have a cup of 
tea, and if it's past midnight — GO TO 
BED! 

Approaching your Sinclair suitably re- 
freshed, reload the story so far, and delete 
all the Basic lines except line 1. Type in 
Listing 3 and run the program. If you have. 
loaded the machine code correctly, forty 
two space invaders will appear and start to 
move about in a menacing manner. Don't 
touch anything — after they have lurched 
backwards and forwards across the 
Screen twice they will all move down two. 
lines. 

By now you should have noticed their 
missiles (flying brackets) and when one 
hits what purports to be your space-ship in 
the bottom left-hand corner, the screen will 
clear and your score — 000 — will appear 
in the middie. If nothing stranger has 
happened, run the program again. Using 
the top row of keys. 

The key 6 or any to the right of it should 
move your ship to the right — key 5 or any 
to its left will let you scurry back into the 
corner. Now press the shift key — and if an 
alien is in the path of your plasma bolt — 
or, to the technically minded, flying colon 
— it should explode. If the program has not 
crashed by now then start playing the 
game to test it properly. If something has 
gone wrong then tum the power off and on, 
and reload the program, even if you don't 
appear 10 need to, as the machine code 
тау have corrupted itself. 

Amend your Basic program so as to 
check the code as shown in the listing, 
Run the program and enter the starting 
address. Pressing any key other than 
Break will scroll the code up the screen. 
Work through carefully as there only needs 
to be one wrong character to cause chaos. 
When found, correct any mistakes by 
using POKE as a direct command. 
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25 LET XS 





Scr 
90 IF A» 6660 THEN STOP 
100 GOTO 


dor checang, ello Unos 25, 40 and 75 and change 
ne 50 as shown in Listing 1 

з 
30 LET A = USA 16514 
20 as 


30 PRINT AT 10,1500" 
Tho arming program to tun the machine code, You 
vet 


15 PAUSE 200. 
make Line 30 
зо PAINT AO | 
There's not enough room o be much mare elaborate, 
TABLE 1 
Ass Pola wih Моту 
һам Ove 16550 4 в 
шо 16 з 
faster падн Мез 16799 [] s 
Mae 16797 70 m 
No invader Misses 167% М x 


Митон ot waders 16572 Number ot rows 
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` Out for the 
count and 
|seeing stars! 


David Nowotnik shows 
school children how 
to add and subtract. 


The first hurdle in leaming elementary 
‘arithmetic is teaching the child to count. 
‘Once children have learnt to count, they 
сап associate the number with its charac- 
"ter on the keyboard. The numbers one to 

"nine presented no great problem, as they 
_ | are one-digit numbers which appear іп 
‘order on the top row of the keyboard. 
"Two-digit numbers presented а little more 
difficulty. The following short routine was 
of assistance: 


PRINT" — COUNT 
FORI«1TO 12 








IF INKEYS - "THEN GOTO 80 
П 


323885885 


| The child can count the stars in each line. 

and, with practice, associate the number at 
the beginning of the line with the number 
| counted. Figure. 1 contains a more com- 
Plex version of this program. 

Іп ‘Count’, the number of stars is 
‘selected at random. No number is given, 
and the child is expected to add up the 
‘stars and enter t! yrect total. When the 
child gives his answer, the computer 
«counts the stars, one-by-one, to check if 
the child was right. Seeing the computer 
‘counting helps the child to get it right. 

‘The next stumbling block in arithmetic is 
‘subtraction. The way this is put across to 
‘the child will vary from school to school. 
Му youngster learnt it as "the difference 
between ... The program he used to 
„conquer this concept is listed in Figure 2. 

‘Two numbers between one and 20 are 
| selected at random. These numbers are 

‘shown in two ways; as the number, and as 
а string of stars. The idea is to recognise 
_ | that the difference between the two num- 
bers is the sum of the stars which do not 


overlap. 

` if the child gets the answer wrong, the 
‘stars which do overlap are converted to 
inverse video to reinforce the idea that 
‘those parts of the two rows are the same. 
The difference is now more clearly 
marked, and the child is asked to try again. 














Fig 1 
ran S 
PRINT HT 1,62"CHN WOU COUNT? 
LET REIN) «RHODRI 5+" 
Нам v COTS ARE THE RE 
YOUR RHEHER нн ip. 18 ITO RIGHT 











26 PRINT AT lor" THE DIFFERENCE ВЕТМЕЕН....... 
за LE( ReINT «внажавеі 
40 ШТ CRHOR2O 1 o 
PRINT FT 6.1 sR2AT + 
а GOSUB 200 
HT RT ааз "ANO" 

Ма PRINT AT 10,1;9:H] 16,5 
а NOSNE 250 
100 PRINT AT 14,Zr"HHHY 15 THE GIFFÉREHCE?" 
116 IP A 
170 IF Raf THEN GUTUISE 
125 PRINT AT 14,32" Th AGAIN h 
іза LEY BRM CRS \ 
132 FOR 1-і 15 B 
135 PRINT AT 644 p r FAT ла 441 
148 WENT І 
145 GOTO 119 NES 
іза PRINT AT 1 “THATS: RIGHT" 
16@ FOF 1-1 га Si 
170 NENT І 
13e с 
19а бото 
250 FOR I= 
218 PRINT 

NEXT 1 





















VOU WERE RIGHT" 





RINT nr 1 "IHE RIGHT NNSHER ИЯ 
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18 RAND 























RETURN 
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The man who 
wants to be 
a millionaire 


David Kelly talks to Steve 
Vickers, co-designer of the ZX 
Spectrum. 


leve Vickers was heavily involved in 

the design of the ZX Spectrum. He 
wrote most of the Spectrum's Rom and 
manual 

But he did not touch a computer until he 
was 16. His father gave him the first book 
оп Basic, written by the two researchers at 
Dartmouth College who developed the 
language 

“When | was in primary school," grins 
Steve, "the only thing | was sure about 
was that І was going to be a doctor, 

“І wanted a PhO — after that І was 
convinced that | would be free to do 
whatever | wanted, 

“| didn't plan a career in computers. In 
fact, І don't think І planned anything at all. 
When | left Leeds University, after gaining 
а PhD in mathematics, a.friend of mine 
said that micros were the great thing so | 
wrote round and started applying for jobs” 

Steve got involved with Sinclair com- 
pletely by accident. “І applied to Sinclair 
and they turned me down — they said they 
had no vacancies. іп the end | got a job 
working for a software house called Nine 
Tiles 

It was not until after Steve began work- 
ing for them that he discovered that Nine 
Tiles were contracted by Sinclair Research 
to write all their software and firmware. 

When he joined Nine Tiles the 2Х80 had 
just been launched and they were com- 
pleting work on the 2Х81 

їп July 1981 Sinclair began planning the 
Spectrum. In due course, Nine Tiles began 
work on the firmware. With only six people. 
on the staff, Steve was chosen to write the. 
coding. 

Sinclair laid down the basic ѕресійса- 
tions of the new machine. It was to have. 
colour, sound and, to save time, would use 
essentially the same firmware as the 
2X81. The keyboard and cassette inter- 
face also needed to be improved. 

During the six months that Steve worked 
on the Spectrum, he spent half his time at 
Sinciairs and hall at Nine Tiles. 

At Sinclair he worked with Richard 
Altwasser who designed the Spectrum 
hardware. “While Richard was building up 
the hardware, I'd be sorting out the soft- 
ware on it,” says Vickers. 

"Kings Parade (Sinclairs) was really 








Steve Vickers, 
the only place where | could test what | 
was doing 

“In such a small team — Richard and | 
were the only ones that worked full time on 
the Spectrum's development — it was 
easy to sort out any problems. 

"Much of the ZXBi's firmware was 
taken over to the Spectrum unmodified. 
We had to get the machine out quickly so 
the 2Х81 code was altered as ІШе as 
possible, That is why the Spectrum is 
comparatively slow — the ZX81 was al- 
ways designed to save bytes, not time. 

"'Some things seemed to be continuing 
problems — like the Ink and Paper com- 
mands. Each pixel can be paper or ink but, 
within each character space of 8 x 8 pixels, 
only two colours can be shown. "In a 
sense,” says Steve, “the Spectrum has 
hi-res graphics with low-res colour. 

If the Paper and Ink were the same 
colours in the lower part of the screen 
(where the cursor is), then it would have 
been impossible to see what was happen- 
ing. “Ме eventually decided to make the 
lower part of the screen the same colour 
as the border,” explains Steve. "It seems 
silly, but it took a lot of fiddling to get that to 
work properly’ 

When the design work was completed in 
February, Steve took a month off from his 
work at Nine Tiles and wrote the manual 
that accompanies the Spectrum 

In April this year Steve Vickers left Nine 
Tiles. Simultaneously, Richard Altwasser 
left Sinclair Research, and the two de- 
signers have set up their own company, 
Jupiter Cantab. 

Steve is understandably somewhat reti- 
cent about their plans. "I left Nine Tiles 
because | wanted to be my own boss. І 


1 saw how many millions Clive Sinclair was making 





вам how many millions Clive Sinclair was. 
‘making and thought ‘Why not us? 

“I had always thought Richard was a 
good person to work with. He came up with. 
an idea — something no one else has 
done — and that’s what we've been busy 
working on.” 

Steve confided: "Now that it is nearly 
finished, we can hardly stand the tension 
— l'm on tenterhooks’ 


What's happening 


Wallington Computer Club has been 
formed. The group meets on alternate 
Mondays at 7.30 pm. For more details 
contact Douglas Mynett, 15 Sandy Lane 
South, Wallington, Surrey (Tel: 647 2857), 





Genius 2Х81 Club has been formed to 
exchange programs and ideas by post. 
Contact Ayyaz Mehmood, 30 Webber 
House, North Street, Barking, enclosing а 
SAE for further information. 


Vic-Pet Computer Club meets fortnightly 
at the Spread Eagle, Oakley Hay, near 
Corby, Northants at 7.30 pm, Contact P. 
Wilson, 26 North Cape Walk, Corby, 
Northants (Tel: Great Oakley 742622) 


Northwest London Spectrum User 
Group is soon to be formed. Interested 
parties should contact Jonathan Briggs, 33 
Wessex Gardens, London NW11 


Swindon ZX Users Club has been 
formed. The club will hold monthly meet- 
ings. For more details contact Andrew 
Bartlett, 47 Grosvenor Road, Swindon, 
Wilts (Tel: 0793 30770) 
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Sargon 11 Chess 


, Ey venue, jh 
Estate, Slough, Berkshire. 
cartridge. 
Price: £24.95. 





| This cartridge must be one of-the best 

і, so far, from the Commodore 
stable, It follows in the tradition of earlier 
Sargon games, and gives the player an 


"| excellent game of chess at all of the 


different skill levels. The response time 
taken by the computer is also excellent. 
The average reaction time ranges from 

two seconds upwards. 
As with all Commodore cartridges, there 
is a screen alignment function. This car- 
‘also has a screen/character colour 
facility which | found an added 





bonus. 

The movement of the pieces could not 
be simpler. If you have a joystick then all 
‘you do is move a flashing square over the 
piece which you want to move and press 
‘the Fire button. Then you move the 
flashing square again. If you do not have a 
joystick, you can type in your move in the 
format 'А1-А5' 

The cartridge is accompanied by an 
eight-page booklet which contains a 
“Teach yoursell chess’ section. However, 








|| this section leaves much to be desired if 


you are a novice at chess. 


‘Summary С 
, Sargon Il is one of Commodore's 
‘best cartridges yet. І would recommend it 





to anybody who likes a good game of 
` | chess. Even if it is £5 more than any other 

cartridge, it is definitely worth it. A 

Space Intruders 
Quicksiiva, 92 Northam Road, 
өто. 
Spectrum, 16K, cassette. 
- Price; £5.95. 





- | There is very little games software for the 


‘ZX Spectrum as yet. Of that which | have 


| seen, this is the безі. At almost £6, though, 


it seems a little expensive. 

As the name suggests, this is a space 
invaders type of game. If you do not like 
‘these games do not bother reading further. 
Space Intruders is written in machine code, 
is fast, has good graphics, reasonable (if 
quiet) sound effects, and is а fairly simple 
version of the game. 

It is fun to play, with the intruders 
‘appearing neither too fast nor too slow at 
the beginning, and then speeding up when 
‘only a few intruders are left. They 
‘approach the base with steadily increasing 
| pace, and quite often crash into the base 
fo end the game. Scores are high, once up 


to 350,000, but 1 never managed to get 
beyond seven attack waves. 

Apart (rom the game itsell there were 
several nice touches. The best was the 
H(old) facility, which meant that when І had 
to answer the door, the game was stopped 
‘exactly where it was, | could talk for hours 
and then carry on with the game from 
where І had left off by pressing Si(tart) 
Sometimes, if | had managed to get as tar 
as the third wave of intruders (not а 
‘common happening), pressing H allowed a 
quick breather before re-entering the bat- 
tie. 

Another good feature is the way in which 
the initials of the person with the highest. 
score are entered. 


Summary 

A good example of this genre, with some 
useful features, and a sligh touch of 
humour. After the first wave has been 
vanquished, each successive wave has a 
wobbly mutant intruder (for which you get 
more points) which, until it reverts. to 
normality, looks quite funny wobbling 
across the screen. BA 


Tasword 


Tasman Software, 17 Harlley Crescent, 
Leeds LS6 211. 

2X81, 16K, cassette. 

Price: £6.50, 








Tasword is a new word-processing prog- 
ram from Tasman Software. This company 
also publishes a couple of very impressive 
educational programs, which will be evalu- 
ated in a forthcoming look at available 
Sinclair educational software. 

Impressive is the only word, too, for the 
book of documentation that comes with 
Tasword. It is well written and has been 
printed with the aid of Tasword itself. 

Side 2 presents a tutorial program. It is 
an eloquent demonstration of Tasword's 
uses, and a great help in exploring the 
main program's complexities. 

Having practised the commands avail- 
able, the user can load Side 1, upon 
completion of which he is presented with a 
blank page. At the bottom is the line 
number, which at the start is set at 1. A 
flashing cursor is at top left awaiting your 
first input, т 

One of the most useful features of 
Tasword is the full left and right justifica- 
tion. This is done’ automatically as you 
type, so that the keyboard can be given full 
attention, 

The 'Word-Wrap facility means that any 
word that over-runs the end of the line is 
moved down to the next line. Thus, the 
Newline key is only needed to start a new 
paragraph. The "Word-Wrap is normally 
оп, but it can be keyed off in order to split a 


word between two lines. 

This facility, together with the automatic 
justification means that the user would not 
normally have to look at the screen until 
the end of each typing session. 

The cursor can be moved to any position 
on the screen, in order to edit text. Adding 
ог altering words or symbols destroys the 
justification, but the program will, upon 
‘command, re-justify the whole paragraph. 
It's almost worth the price to watch it do 
this. 

There are several other commands 
available while typing in text. Whole lines 
may be moved left and right, headings 
centred, and so on. 

Once the text is complete, it can be read 
by scrolling up or down. Also, the start or 
finish may be immediately found. 

The program allows 320 lines, or 14 
screens of text, This number can be 
reduced (before typing starts), thus cutting 


ў slo aR E 
ime. 


Tasword contains a Help page which 
can be referred to at any time. It lists the 
functions of all the command keys (Edit, 
Scroll, Insert-characters, etc). 


‘Summary 
Tasword is obviously not going to be any 
sort of competition for Word Star and the 
like. It does not contain a dictionary 
against which it can check spellings and it 
does not have any kind of tabulation. But 
neither does it need several thousand 
pounds worth of hardware to run it. 
The program is very good value and 
great fun to use. Tasword will be a boon to 
anyone who has to prepare articles, or 
notices for their club, and so on. Unre- 
servedly recommended, тв 
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Hollywood gets 


inside the 
video game 


Brendon Gore looks behind 
the scenes of an exciting 
new film. 


Tiron is a Wat Disney film that follows in 
the trail of other science fiction spec- 
laculars such as Star Wars, Close En- 
counters Of The Third Kind and Battlestar. 
Galactica. It has opened to considerable 
acclaim in the US and is due to be 
released in the UK in October. 

Set in the not too distant future Tron 
starts out as a conventional thriller. Kevin 
Flynn, played by Jeff Bridges, is attemp- 
ting to gain access to information stored in 
‘computer data banks at Encom, a multi- 
national communications company. 

Flynn is trying to prove that he wrote a 
number of highly successful video arcade 
games while he was employed by Encom. 
Another Encom employee, Ed Diliinger, 
took the credit for inventing the games. 
Dillinger was subsequently promoted to 
company vice-president. 

With the help of a fake access code, 
Flynn searches the Encom computer for 
evidence to back up his claims. But the 
computers Master Control Program 
(MCP) is aware of Flynn's activities and 
cuts off his input, When Flynn tries to 
deprogram the MCP, it activates an ex- 
perimental laser and tums it on him. 

This is where the film really takes off. 
Тһе laser is a form of matter transmitter 
which can break down objects into electric- 
al particles and reconstitute them else- 
where. 

Flynn is translated into another dimen- 
sion, an electronic world where computer 
programs have come to life. Flynn has 
become, literally, the player in the 
machine. 

This world is ruled by the tyrannical 
MCP and by Sark, Dillinger's alter ego. 
Programs who disagree with the MCP are 
captured and released in the video games 
grid, an arena where video games are 
fought to the death. 

The main opposition to the MCP is 
provided by Tron, а video games warrier 
played by Bruce Boxleitner. Tron is one of 
the few programs who still believes in the 
Users, the real world programmers who 
created them. 

Tron and Flynn are matched together in 
the video games grid. But, using hi-res 
light-cycles, they manage to escape. 

With Sark and the МСР” minions іп hot 
pursuit, Tron and Flynn find two allies in 





The Master Control Program (MCP) is the computer overlord in the new film Tron. 


Yori and Bit. Bit is an electrical pulse who 
can only answer yes or no, depending on 
whether his charge is positive or negative, 

Together, they link up with an old priest, 
Dumont, who plays a similar role to Obi- 
wan Kenobi in Star Wars. Dumont gives 
Tron an identity disc which can store 
information or be used as а weapon. 
Thrown like a frisbee, the disc heats up 
and cuts through its victim. 

Armed with the disc, Tron confronts 
Sark in a program-to-program duel to the 
death. Sark loses the duel with Tron, but is 
revived by the MCP. But, just when it 
‘seems that Sark may be indestructable, 
Flynn destroys the MCP's power source. 

As the MCP disintegrates, Flynn finds 
himself back in the real world, With access 
to the Encom computer, Flynn can prove 
his case. 

Tron should be a fascinating film that 
will owe much of its success to the 
imaginative use of computer graphics. 
Director Stephen Lisberger, a long time 


fan of video games, first had the idea for 
the film in 1978 
“We had played all the video games," 


says Lisberger. "And when we investi- 
gated computer art, we realised that by 
‘combining the concepts of electronic imag- 
ing we could bring something to life that 


Human fights video warriors in Tron. 





had not been there before. 

"Everyone's looking for new fantasies in 
the movies,” he says. "Outer space has 
been done to death. They have gone 
inside the body and under the sea. 

"We have created this world in Tron by 
taking video games and just blowing them 
‘out to the point where they are a reality. At 
the point where the games met computer 
graphics, something came alive that had 
not been alive before. Video games were 
the basis for the fantasy — computer 
imagery was the means to create il." 

Тһе computer graphics used in the film 
were largely created by two US com- 
panies, Information International Inc (Tri- 
ple-!) and Mathematical Applications 
Group Inc (MAGI), 

Artists’ impressions of various objects іп 
the film, such as the hi-res light-cycles, 
were plotted in three dimensions and fed 
into a digital computer. This enabled the 
object's movement to be choreographed 
frame by frame through the film. 

Each frame on the film contained two 
million pixels, and each pixel was assigned 
both colour and intensity values. Thus, the 
24 frames which make up one second of 
the film contained almost 100 million bits of 
information. 

“For objects simulated in a computer 
there are no laws of physics,” says 
Richard Taylor of Triple-l. “Each time you. 
sit down to create a computer image, yo) 
are setting completely new rules for reali 
That's what Tron is all about.” 

` Tron is likely to give rise to a number of 
spin-offs. Bally Manufacturing, the largest 
producer of video arcade games in the US, 
is currently working on a Tron video game. 
It will be available іп the UK later this year 
or early next year. 

Given the success of sequels such as 
Rocky ІІ and ІШ and The Empire Strikes 
Back, there is a fair chance that Tron Il 
will appear on the cinema screen before 
too long. 
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100 page guide structured programing works in 
packed with ideas practice — to make program- 
and techniques to writing faster and your program 








improve your own more reliable. 
po ram-writing Find out for yourself how 


USE AND LEARN makes getting 
the most from your Spectrum 
both easy and enjoyable. 
Send today for Volume 1 and 
we will also keep you posted 
with details of further titles in 


The 25programs give 
you immediate 
access to many 
popular applications: 
Games to entertain 
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Open Forum 


Open Forum is for you to publish your programs and ideas. 
It is important that your programs are bug free before you send them in. We cannot test all of them. 
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court, 
19 Whitcomb Street, London WC2H 7HF. 





— 
How to contribute Reaction Timer 
Each week the editor goes through all by hopoan Groce 
the programs that you send to Open 20 RANDOMIZE : LET ава заві 
Forum inordertofindtheProgramot | Pher Green": LET a=,2: PAPER 
the Week. INK 7: BORDER @: LE 
ram will quality за GO SUB 160: PRINT AT 5,];"T 





| fee we pay for his program tes. your reaction" 








published programs. TAB 14; "tiwe.";A 9,1; "When the 
(The usual fee із £10.) border colour changes press any 
Presentation hints key as fast as you tanyour reac 
Programs which аге most likely to be | tion time will then be” ТАВ 14; " 
considered tor the Program of the Week | gi wen. "jAT 26,3; FLASH 1j" press 
will be computer printed and any key to proceed “: PAUSE БЕ» 
Ко ара voll documented 47 Ж 15 sa a 
The program ented, 4 БЕ RND#150>13 IF CODE 
the documentation being typed with a XNKEY 29 ES eo TO 2 
double spacing between each line. =й PRINT SPER 59 Як з; ат 20, 
Тһе documentation should start with a 10; "De not cheat”: 
данай description of the program snd бә POKE 23672,0: РОКЕ 236723,0: 





then give some detail of how the г 
prograni has been constructed and of PER See 15 DES SS: LET time-iP 
Barings ien fom a ZX Pinter should ТӘ IF times. THEM PRINT PAPER 
be cut into convenient lengths and в; INK S;AT 20, 252 Do not waste 


my time”: TG 
Mem вагай abi BA Sup 158: PRINT INK 7;BT 


545i "Your reaction time маз"; TAB 

r e fa@itiwe;" Seconds": IF tike =a 
ee | THER ба то 118 ў 

Reaction Timer LET a-time: INPUT INK 4; FL 


E oU ash” xiv Please enter your name " 
оп Spectrum as > 
Enter the program as listed and Run. Тһе 18а um ДА. " QF LEN зфо31 THEN 


instructions are displayed and you should | GO 
prose өлу Key io proceed.” T10 PRINT ят 9,4; INK 4; "The га 
When you have pressed a key there will stest reac „а was"; TAR 18; a; Be 
be a random delay in which if you press a conds"“; TRE 6; “and wes BC thi eyed 
key a message saying ‘do not cheat’ will bg” TAB INT (28-LEN вӛ/г2);аф;ЯтТ 
be displayed and you will be asked to 2 „Ё; FLASH 1; INK 9; PAPER 8; " 
press another key to preceed. бо you require anather ga? “: PR 
When the border colour changes you INT TAR 452 SES 6; INK 9; FLASH 
should press any key as fast as you can 1t E M ". PALSE БЕза 
and your reaction time will be displayed. If 1ге LETO РЕЕСТРИ IF b$£:1»5"gy" R 
you took longer than .5 seconds tena | ND bionn" AND b$:2"N" AND ь%4>5” 
message "do not waste my time” will | y" ІНЕН eo Ta 324 
appear, and you wil again be asked to афа Сіз : IF Ь%=”у” OR b$="Y" T 
press any key to preceed. EN аб то за 
If your reaction was not the fastest then ise BORDER 2: PAPER 1: INK 3: C 
the fastest will be displayed with the name Н PRINT. BT in, $8;" End of prog 
of the person who achieved this. T. 2 mov. а 4. 
If your reaction was the fastest you are 160 So A Pad ES INA AT @,9; "REA 
told so and you can enter in your name. TION TIMER": PLOT 72,3873 "Бари 


с 
When you have done so it will be displayed 1 E ` 
and you will be asked as to whether you елес PLOT 72,166: AW 112,0: 


want another go. 


я 
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Super Nov: 
on Vic 20 


This is a space game for the Vic20. it uses 
user-defined graphics, so it will only run on 
the basic machine. 

Тһе idea is simple. You must avoid the 
randomly generated asteroids, and mis- 
siles, and try and run into the two different 
types of alien. You have three lives which 
can be used up by the asteroids and 
missiles. The game ends either when you 


have lost all three lives or when you run 
out of fuel — іп which case you win. 
‘The spaceship is made up out of four 
squares and is user-defined. The aliens 
are also user-defined, as are the asteroids 
and missiles. The program takes full 
advantage of the Vic's sound, colour and 
graphics capabilities. 
Lines 1 lo 6 set up the title and colour 
Lines 10 to 60 setup the screen and the variables 
Lines 60 to 100 decide which keys move the spaceship 
Lines 105 to 108 find out f you have hit anything 
Une 109 decides it You have run out of Wel 
nes 10410280 output an explosion and deduct a ife 











Lines 1500 to 1540 print the second 
Lines 1700 to 1730 tell you if you have, 

spaceship 

Lines 1740 10 1745 print missiles 

Lines 2000 onwards are data for graphics. | 
There will be a short pause when you run 
the game while the graphics are set 
Control is achieved through the two с 
keys. 








1 PRINT АЕ PER NOVA" REM BY NEIL SIBLEY (С21982 
2 PRINT'MEEMESHIT A KEY TO START" 
3 GETOs: IFG$=" "HENS 
5 FORH=4 701000 :NEXTH: GOSUBZOAA 
6 РОКЕЗ6879,8:Р0ХЕ36869,255 
7 Най: зей: гай 7-0 
9 паба 
10 A=7900: R=1: :0:8164 
28 FORJ=17024:POKE138,0:PRINT:NEXT 
25 FORK={T0700 
за POKET+INTC224RNDC1)) 2 
81 POKESS878, 6:POKE36877, 130 
35 ReINTCSWRND(1)) 
36 IFRe!THENTPÀ 
37 IFRe2TMENi 500 
38 IFR=3THEN1740 
48 FORJs!TOO:NEXTJ 
45 Q-0-5.125 
5 + IKER+B, 32: POKER+B+22, 32: POKER E444, 32 : POKER B466, 32 
55 PRIN’ 007060 
56 PRINT: PRINT 
60 GETAS 
та IFRS=""THENIO@ 
88 IFRDIRNDAS=" I" THENB=B-1 :POKE36877, 128:РОКЕЗЄ878, 15:Ғ0РЈ=) 1019: ЕХТТ:РОКЕ791@+ | 
A+B, 32 4 
за IFBXZIPNDRée"W'TH NB=B+ :РОКЕЗЄ8? ', 128: POKE36878, 15: FOR."e1 T10 NE) 77 
190 POKER+B, @:POKEA+2+22, 1 POKEF -B+44, 6: POKEA+B+66; 7 
105 | FPEEK( (R#B+66+22) )=2THENT=T-1 | 0070114 
186 IFPEEK((A+R+66+22) )=3THENSBO 
107 IFPEEKC(A+P+66+22))=5THEN1£00 
198 IFPEEK((R+B+66+22) )=9ТНЕМТ=Т-1:00 0114 
118 1гкахеватне 1500 
112 ҺЕХТК 
114 РОКЕЗ6879,42 
115 РО ERB, 4: POKER B422, 5: POKER 944, ¢ :РОКЕВ+Е+66,5 
200 POKE36877. 229 - 
210 FORL=15T02STEP-1 
220 POKF36878.L 
230 FORM=170100 
гад NEXT 
258 NEXTL 
260 POKE36^77. 166 
278 POKE3e875,0 | » 

2 275 РОКЕЗ6879,9 
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PRINT DUMMY ЧАЧЕ "; 3+7; "LIVES LEFT" :FÜRSe1TO1GEQ: NEKTS 
278 РОКЕЗ6869,255 
279 IFT=-3THEN313 
280 007030 
|| “Зва PRINT" Ja :POKE36969, 240: POKE3675, 0: RINT"MELL DONE VOU MANAGED T^ LAST OUT" 
| 301 PRINT"UNTIL YOUR FUEL RAJ" 
. 302 PRINT"QUT. ":FÜRSe1TO2500 NEXTS 
| 813 г=Х:Р0:Е36869,248 
315 PRINT"WOU SCORED", Z: IFT=-2THENPRINT" BEFORE YOU GOT BLOWN" РРІЧТ"ЦР" 
. 336 PRINT 
337 PRINT 
328 PRINT 
1339 PRINT 
PRINT 


400 END 
500 L=i:POKE36878, 15 
1501 Р0КЕ26877,0:Ғ085-12570240:Р0КЕЗ6875.2:ҺЕХТ5:РОКЕЗ6Ә7 1, 240: FORS=1T0200:‘NEXTS 
502 РОКЕ26875,% РОКЕЗ6875,240:Ғ085-170200:МЕХТ5 = +! 
503 IFLC4THENSO1 
504 боа 
5:0070114 
17910 
718 POKZD*INT(32WRND 122, 3 
. 788 FORJe1TOQ: NERTI 
738 POKEP+B, 32: POKEA+B+22, 32: POKER+B+44, 32 | FOKER+B+6':, 32 
3 740 007055 
900 РОКЕЗ6879,127 
920 РОК: 36577,0 
930 POKES6879, 1 i 
350 Е018=250701608ТЕР-@.5:РОКЕЗ6876,5:! EXTS 
һе РОКЕ26876,2 
1000 P! 


2 FORS#1701@0@ :NEXTS : POKES6869, 255 


NEXT J 
1520 РОКЕЯ+Х, 32 POKERAREZ2, 22: POKEA+E+44., 32 | POKER+R+66, 32. 
1542 507055 
1622 Р0КЕЗ6279,110 
. 1628 undi ба 


1678 Р |КЕЗ6876, 29 
1700 POKE36878, 9 
1701 РОКЕЗ6269,255 
1710 хакеі! T IORN L 
E171 ARTI. DMAE ADAIR; X: FORS=!T0120A:NEXTS : POKE 36269, 255 
1% sU 8. 

















Battleships 


on 2Х81 
Тһе computer is set into fast mode in line 
30 and generates the position of 30 ships, 
2 |10 cruisers, 10 frigates and 10 aircraft 
carriers. These are represented by inverse 
video symbols of C-F-A and displayed for 
two seconds to simulate a sonar trace. 
Line 330 clears the screen and sub- 
routine 1000 draws a grid. The positions of 
the ships are held in the array DIM 
(17,29) and the type of craft is known by 
the value of the subscript — 0 for an empty 
position, 1 for a cruiser, 2 for a frigate and 
3 for a carrier. 
BS holds the co-ordinates for firing the 
‘and subroutine 3000 compares 
the co-ordinates with the value of the 
corresponding subscripts of the array and 
‘scores according to the craft hit, if any. 
‘The score is displayed constantly and 
'| also the number of torpedoes left. 











Battleships 
by P. J. Lording 
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EIER 
esc 


doo" 
258. 











[E 
PSR ILINE TRE) =4 THEN GOTO 


fA (LINE, TAB) «2 THEN GOTO 
(LINE. TAB) =3 THEN GOTO 
NT BT LINE TAB: "х 





CORE «2e. 
238; 


Sore ~; sco 


1740 
1741 


743 POKEA+B, 32: POKER+B+22, 32: POK IA+3+44, 32 :PIKEA+B+66, 32 


174 


1745 0 


2208 


|2001 28Т860,165,183,219,219,255,126,60 


202 


2003 
2004 
205 
2206 
2297 
2022 
2029 
2210 










Е9:Р=1т010 
FOKEP*INT(3OWRNDCI) 2,9 


55 


4 
TRTF133, 255, 153, 153, 153, 219, 98, 68 
BETAS, 44, 62, 62, 60, 28, 8,8 
татвба, 126, 171, 171 126,60,0,0 
IATPS7 68, 138, 11 ,82,92, 200,160 
DRTR234. 169, 185, 128, 74, 56, 9,9 
DATAGG, 68, 126, 255, 219, 219, 153,153 
DATAZSS, 126, 126,60, 50, 24, 60,24 
DSTRI26, 98, 255, 195, 153, 36, 66, 36 
DATALE, 56, 56, 56, 56, 124, 124,214 
FORIs@TOS11 






2014 POKE7168+1,PEEK 32768%1):МЕХТ 
ІНЕ 


20 5 FORI=0T079:RE! DJ: POKE7168+7, 
|2016 RETURN 
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FOMIJKLMMO 


xx Bex 

























































on BBC Micro 


game is based on a program written 
'a Vic20 by Stuart Debuse of Bognor 


“The object of the game is to survive, Бу 

g the asteroids (apostrophes), for 

long as possible whilst hitting as many 
(asterisks) as one can. 

- The actual game is called by line 260. 


Lines 470-540 intialise the variables. B% 
holds the current position of your ship, 
represented by a magenta V. Line 490 
turns off the auto-repeat. Line 510 sets up. 
a text window the size of the whole screen. 
If this was omitted, the scrolling would not 
work as we want it to. 

The game, proper, is in lines 550-740. 
Lines 560-590 prints between 1 and 6 
asteroids onto the screen. There is a 1 in 
10 chance of an alien being printed on 
each row; lines 6004610. The дат 
finishes when you have hit 12 asteroids, 
and the duration of the game is recorded, 
lines 740+750. 

Lines 850-980 define the procedure to 
handle collision with an asteroid, whilst 





REM 
REM Жж 
REM Жж 
REM жж 
REM жж 
REM Wk 
REM 
MODE 7 

жен 4,1 
ENVELOPE 1,0, 
vnu 
PRINT TRECI » 
PRINT TABK 12> CHREN 
PRINT TABA CHR 
PROCwai t 

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRÜCwai tl 

PRINT TAB? 

CHRA 1432; 

PRINT 1HE 

PRINT TRE 
hiscore=( shi time 
PROC 1» 


CHRE C130." 


PRINT TABS 
CHRSE 1345 
PRINT TRE 


ДНА Я 


ооо 


ААА ЦАА АА НАН 
+ 


IGE ж. 
ж 
жж 


** 


ИШТ кат жа Е 


CHRECIdI 
41 


> HRSA 
131» ?CHR&CI 


PCL BE) ў Your 


ramming as 
СНЕЖ С1392; "Ні tting 


ermines 


“ 


u survived 


During this 








"Don 
6» rSTRIBMGECIT," 


up your 


time, 


lines 1000-1150 deal with the collision with 
an alien. Lines 1170-1240 provide a sonic 
departure from the game. | have called it 
PROCtune as an incentive to modification. 

After PROCplay, the screen is cleared 
and the highest score so far is calculated, 
lines 270-290. Lines 310-360 provide a 
report. Lines 410+420 put the cursor keys 
back to normal. Lines 430--440 provide a 
test mode, à la The Computer Program. 

As this is written in Mode 7, there is 
ample memory left (even on a Model A) for 
modifications. The main drawback, here, 
of using Teletext mode, is that we cannot 
define special characters; however, even 
as it stands, although basically simple, it is 
very addictive. 


Dodge 
by D. Lenthall 


shield" 


the length" 


JCHR£CI34» SCHR EK DID» 


тетү," 


te continue, 


S1> ptime EHRE 


vou hit! ;CHRE(1S1>» 



























VOU 19.0.1795 





а PRINT THEG14,199 CHRECIS4) з" Л вад TIME=0 
нагбета: 810 REPEAT 
IF пасу AND A THEN 370 $20 UNTIL TIMED 
IF Rey" THEN 260 830 ENDPROC 
you 7 330 WEM terete 
эки 12,0 850 DEFPROCcrash 
жек 4,0 
MODE © 






































































ERD 890 FOR S%=-15 TO Ө 
FEM seetek 300 SOUND ө,5%,4-1 
DEFPROCE 16 910 NEXT з А 
622-19 920 7‹НІМЕМ+А409+8:2-12=134 
ФЕН 11,9 $30 CHIMEM+44QeB%+1 ›=131 
хед заетата 340 7(HIMEMe4dQeBi 9s 
VOU 28,0,24,39,0 950 FOR 1-1 TO 30:NEXT І 
eus astnast+i 
КЕН ete ehh rere га ?XHIMEMe44QeBi e 32 
TIMES эзе ENDPROC 
REPEAT газа 
PRINT TABCO,24) CHREC 312 
FOR Ine TO END 1010 7KHIMEneadQeBii-1,2130 
PRINT TABCRNOC 38) , 24» »CHRE 33) 1020 7CHIMEN+AAOEN*1 2 =1 31 
NEXT 1% 1030 
RifeRNDC 18> 1040 
IF Rie THEM PRINT TABCRHOCST9—1 1050 
CHREC 1347 ўбнна да» СНЕС 210» 1060 
Ats INKEYS 10> 1878 SOUND #202 
PCHIMEM+SOQ4B2 9632 1980 NEXT SX 
PRINT 1090 ?<НІМЕНе4девд- 1 135 
THEN 680 1100 7XHIMEMea4QeBiel 901 34 
1 AND ASC(AHs469 THEN Влеви-і 1110 7 HIMEMeA4 0*8; 
за AND ASC(AP 489 THEN B%™E%+1 1120 FOR 1-1 TO 200sNEXT 1 
1130 alienssaliense 
1140 TCHIMEN+4AO+E>=32 
1150 ЕНОРЕОС 
710 peek=?cHIMEN+d AGB: 1160 REM reek one 
720 IF peeke33 THEN PROCcrash 1179 DEFPROCtune г 
730 IF peeked THEN PROC am 1180 SOUND 4201 ,1,120,10 
740 UNTIL әзісіг 1190 SOUND 4202,1,120,16 
750 times IHTCTIME/1090, 92019 1200 SOUND £203,1,72,10 
760 PRüCtune 1210 SOUND 4201,-12,0,5 
776 ENOPROC 1220 SOUND &202,-12,1,5 
780 БЕН eee 1230 SOUND. 4203,-12,48,5 
790 DEFPROCwai cH 1240 ЕНОРРОС 





























Vic Functions 








machine language. For instance, | have 
long wished o use а singlo key to escape 

from quote mode, but this is not pro- 
grammable from within Basic, as the main 


a Basic program. The next thing to do was 


Hex dump 
to write a short machine-code program to 
re-direct the interrupt call. | located this at HE л 05 (9 
Co 2 Do fi AD 0 o SSCA Soe tuom oa 
Late muon wanes wer eee ELE E 
included. The main program text supplied EA EA EA EA EA EA EA 








is the Basic loader. Those of you who have 
по love for machine-code can just type this 


in, save it on tape, and the 4 functions will Сосо c ador 
on Vie 20 available at any time. Shn- 0260 4 
1 һауе managed to program the un- Тһе functions available are: All numbers are in Hex. 
programmable programmable function (1 — Quotes off SEI; Mask interrupt 
keys оп my Commodore Vic. In order to 12 — Quotes on LDA BA ; Lo-byte of routine address 


13 — Screen black (as in Pet) 

14 — Screen normal (white and cyan) 

1000 DATA 120,169, 186,141,20,3,169.29, 
14121,3,86.96,165,197 201,39,208. 

1010 ОАТАб,173,141,2234,133.212.201,47, 
208,17,173,141.2,160,8,140,15, 144 

1020 DATA 41.1,240.2,160.27,140, 
15.144,76, 191.294,234,234,234. 

8000 FOR=7597T07647 READS: 
POKE!.d:NEXT-POKE 55,173 POKE 56, 29 

8010 SYS7597:PRINT (cin(dn) f1 = Quotes off f2 = 
Quotes on” 

8020 PRINT (dn) t3 = Screen Black 4 = Screen 





Normal 
ваза PRINT" (dn)(dn)(dn) Re-initialise by : SYS 7597" 








Assembler. 
* = 1DADH 


TIAM; or La inore poll 





STA @04 ; and put it in quotes-flag 
XCMP 2F ; Is the key ЕЗ? 
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1 The case for 
a capital 
transfer code 


Roger Valentine explains how 
to swap from upper to lower 
case and back again. 


This machine code utility routine provides 
three extra toolkit functions for the ZX 
Spectrum: Usr 65270 reads through а 
Basic program, converting all lower case 
letters to upper case; Usr 65290 converts 
upper case to lower case; Usr 65200 gives 
the number of bytes used by the Basic 
program. 
‘These addresses assume that the code 
is loaded at address 65200 on a 48K 
|. The minor changes necessary 
to relocate for 16K are given at the end of 
this article. 
The program length section is a useful 
facility in its own right, both for checking 
length and for testing the 
relative lengths of alternative lines. 
The routine is written in three separate 


‘ence, i.e. length of the program, is given in 
бс. If that is all you want, you can omit 

be and Pop hl, which puts Prog into 
hl for use in module two. 

‘The Basic program doubles as a loader 
and a demonstration of the case swap 
routine. Line 10 reserves ample memory 
by lowering Ramtop. 

When you Aun the program, the Stop 
‘statement in line 90 will be encountered as. 
soon as the machine code has been 
loaded. At this point, enter Cont to list in 
upper case, Cont again to list in lower 
case, and Cont a third time to print the 
program length. 

Line 9000 Saves the Loader program, 
which is definitely to be recommended 
before Running. Once the routine is work- 
ing correctly, you can enter New and save 
the routine without the loader: 

‘SAVE ‘CASE SWAP’ CODE 65200, 104 


16K conversion 
Тһе routine сап be relocated in a 16K 
‘Spectrum with the minimum of difficulty. 
The only bytes which must be altered are 
where module three Calls module two and 
module two Calls module one. 

These bytes have been underlined in 
the listing. The routine occupies 104 bytes, 
зо а suitable location in 16K would be 
32000 (CLEAR 31999). 











8: 
81889z8922082223:388080888894Z2832488 


3 
= 
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90 STOP 
100 LET lower to upper- 65270 

101 LET upper а lower 65290. 

102 LET mem used- 65200. 

119 RANDOMIZE USA lower o upper: LIST STOP. 
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311 RANDOMIZE USA upper to lower LIST : STOP. 
112 CLS : PRINT USA mem used: 
200 DATA 17542.7582:237 75.83 8.197.237 8. 
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50230 25482, 


























“=: 











ына жалқы масы расы саны Cc 





Building tunes 
note by note 


This program was written for the BBC 
micro, models A and B, and is only really 
suitable for those familiar with music. 

The program only produces one note at 
а time, since more notes would require too 
many inputs, So, you can only type in the 
main tune. 

Take hold of а music manuscript of your 
favourite tune, sit down at your computer 
and start to type in the data. The program 
will ask you for the speed of the piece. You 
will get some idea of this from the Italian 
expression which should appear above the 
piece. Do not worry if the speed is wrong 
— it can be changed later. 

You are then asked for the pitch. There 
is a table on the right-hand side of the 
screen with the values of the notes of 
the scale, The number 53 is middle С and 
the next number to the right is the C one 
octave above that. 

Next, you are asked for the length. This 
simply means the duration of the note. The 
notes length is taken relative to one 
crotchet, as is normally done in music. 
This value is one, so if you are typing in a 
note which is a quaver, your value for 
length will be. 0.5. The lengths of other 
notes are given below 





Semibreve. 4 
Minim. 2 
Crotchet 1 
Quave 5 
Semiquaver 25 
Demisemiquaver 125 


If you need to put a rest in your piece, 
type 0 on answer to pitch. 

You repeat this process until you have 
finished your tune. Now, type 300 оп 
answer to pitch and the tune will play. 

After the tune has been played, you will 
be given a list of options: You can hear the. 
tune again; type in a different tune; save 
your tune on tape; or load another tune 
from tape. 

The last option can be put to good use. 
Several tunes can be placed on tape and 
played one after another. Press key L as 
many times as there are tunes on the 
cassette. This will store them in a stack 
and the program will progressively play all 
the tunes you have on tape. Peter Donn 


Sound & vision 








70 


MODE6:VDU19,0,4,0,0,0 

VDU18,1,3,0,0,0 

А-0 

DIM А(2,255) 

PRINT: ^ ' "You are going to compose a piece of music step by 
step, on answer to two questions — LENGTH and PITCH 

PRINT "LENGTH is kind of note e.g. A crotchet is 1, a quaver is 
05 

PRINT "When asked PITCH type in relevant number trom table on 
right" 


во PRINT’ ' ' "When you have finished your tune type 300 on 


90 
100 


110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 


270 


310 





570 
580 
590 
600 


answer to PITCH and your tune can be played 

PRINT’ ' "If you should want to put a rest in the tune type 0 in 
answer to PITCH" 

PRINT’ ' "How fast is the piece — give a value", "between 1 and 
20 (1 is fast)"; INPUT E 

CLS:PRINT' TAB(15), "octave 

PRINT TAB (10); 123456 7" 

PRINT TAB(10)"B 1 49 97 145 193241 

PRINT TAB(10)," Av 45 93 141 189 237 

PRINT TAB(10),'A 41 89 137 185233 

PRINT TAB(10),"Gw 37 85 133 181 229 

PRINT TAB(10),"G 33 81 129 177 225 

PRINT TAB(10), "Fw 29 77 125 173221 

PRINT TAB(10),"F 25 73 121 169217 

PRINT TAB(10),"E 21 69117165213 

PRINT TAB(10),"D& 17 65 113 161 209 

PRINT TAB(10),""D 13 61 109 157 205 253 

PRINT TAB(10)," CV 9 57 105 153 201 249 

PRINT TAB(10),"C 5 53 101 149 197 245" 

PRINT" ' "STARTING"P. 

А=А+\ 

VDU1I1 DUI 

PRINT"PITCH 

INPUT, ОЛЕ D=300 THEN 350 

A(LA)-D 

VDU11NDUI1 

PRINT'LENGTH" 

INPUT,C:A(2,A)=C 

GOTO 260 

FOR B=0 TOA 

IF A(1,B)=0 SOUND1,0,A(1,8),A(2,8)»E:GOTO 380 
SOUND}, –15,А(1,В),А(2,В)* 
NEXT 

PRINT ' "PRESS A TO HEAR THAT AGAIN" ' "P TO PLAY 
ANOTHER TUNE" "А TO RECORD THE TUNE ON 
TAPE” ' "OR L TO LOAD A TUNE FROM TAPE 

ETS 

A" INPUT SPEED(1 ТО 20)",E:GOTO 350 











PRINT’ "ONE OF THOSE COMMANDS PLEASE" ' ;GOTO 400 
PRINT:X=OPEN OUT("TUNE") 
FORB=0TOA 
BPUT#X,A(1,B):BPUT#X,A(2,B)+60 

FOR Z=0 TO 50:NEXT 

NEXT 

CLOSE#X 

PRINT TAB(8), "RECORDED 

вото 390. 

X=OPEN IN ("TUNE") 

B-0:REPEAT B-B- 1 
A(1,B)=BGET#(X):A(2,B)=BGET#(X)/60 
UNTILEOF #X 

CLOSE#X 

A=B 

PRINT’ 'TAB(8), "READY" ' ' GOTO 350 
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THE CURSOR OF 
FRANKENSTEIN? 
od 





Tames Antrill of Bec 
"Avenue, Darlington, writes: 

Please could you explain 

why my Sinclair crashes 
so often, Sometimes the cursor 
sticks and will not move, or the 
screen fills up with graphic 
characters. 

Could you explain what you 
use the Step function for? Also, 
could you explain what the 
| function @ is used for on a 
computer like the Triton, and 
"what the Hash mark is used 
for? What does Vdu mean on 
the BBC micro and are there 
any functions to do the same on 
the ZXBI. Finally, what are the 
Poke numbers for Poking num- 
hers on to the screen of the 





ZX8I. 
А It sounds as though your 
Ram is decaying. Do you 
have a Ram pack fitted? If so, 
this is the most likely cause 
Unfortunately. if your Ram 
pack is the trouble then it will 
have to be exchanged. If you 
do not have a Ram pack then 
‘itis the onboard Ram, or even 
“the Rom that is at fault which 
‘means going back to Sinclair 
The Step function can assign 
you numbers in a progression 
other than that of plus one. 
‘These Steps can be used in a 
variety of ways. For example 
10 FOR A = 1 TOSS STEP 3 
20 PRINT A, 
30 NEXTA 
or else they can be used back- 
wards, and with longer num- 
bers, Try replacing line 10 
with: 
10 FORA = 1953 TOO STEP -47 


1 used the Step function in 
PCW June 17 to help set up a 
histogram graph. A simple 
guessing game сап be built 
around a Step function. 
< 10 LET 

20 LET 
30 INPUTS 
40 FORD = 17020 STEPB 
SO LETA-A 1 
| 60 IFAS = 10 THEN GOTO 100 
70 IF D = C THEN GOTO 120 
80 IF B> 20 THEN GOTO 30 
90 NEXT 
400 PRINT: “YOU HAVE RUN OUT 
OF TURNS 
110 STOP 
120 PRINT: YOU HAVE GUESSED 
MY NUMBER IN'- А: STEPS 
130 STOP 


The computer guesses a 








INT (RNO»20) + 1 








number, С. and you have to 
guess what it is. If you put a 
high number in for the Step 
function, then it will only look 
at a few numbers between one 
and 20. But; if it gets the right 
опе it will only take а few 
Steps. If on the other hand you 
Input а low number, then you 
are more likely to get it. A one 
will always get the number if it 
is lower than 15. If you go 
above 20 and still have some 
Steps lett then you will Goto 
30 to choose а new Step num- 
ber. 

The function @ on other 
computers, is Print at on a 
ZX81, The hash symbol is 
wsed when addressing a disc 
operating system or disc drive. 
For example, on a BBC com- 
puter Close n would close off 
file number n. 

Vdu is used when addres- 
sing the screen on а BBC 
micro, You cannot Poke into 
the memory locations of a 
screen on a ZX81 because the 
X81 is not memory mapped 


-TVE BEEN THROWN 
WOBBLER! 
GR Balcombe of 77 Green- 
side, Buxton. Chorley. Lan- 
cashire, writes. 
l own a Commodore 
Vic20 with 5K Ram. Re- 
cently I purchased a 3K expan- 
sion board, so now І have а lot 
more bytes to play with. 

Unfortunately, when І 
started to type in an 8K prog- 
ram, the cursor disappeared. 
Please can you tell me why? 

This sounds horribly like 

the dreaded Ram wobble 
that has so bedevilled ZX 
owners. Unfortunately, you 
do not say whether you can get 
the cursor back, or if you have 
had any problems without the 
extra Ram being fitted, I know, 
from working with my Vic th: 
even the slightest knock can 
sometimes make the program 
crash. 

Have а close look at the 
edge connector on both the 
Ram pack and your computer, 
If they are dirty, clean them 
lightly with methylated spirits 

If the rest of the screen is 
maintained when the cursor 
disappears. try placing a small 
bit of card under the pack to 
support it. The fault may be 























Peek your problems to our address. lan Beardsmore will poke back an answer. 


only a very small misalignment 
somewhere. 

If the entire screen crashes. 
the fault is probably а more 
major mis-alignment, Try the 
pack in slightly different posi- 
tions. ie loose, pushed up tight 
and so on. Do not forget to 
turn off the computer each 
time you change the Ram 
pack's position, If this fails. 
take it back to the shop you 
bought it from. tell them what 
the problem is and ask for a 
replacement 


ACING UP TO 
THE FACTS 
Richard Beckett of the De- 
partment of Botany, Bristol 
University, writes: 

1 would like to interface 

various pieces of labora- 
tory equipment to ту ZX8I 
(and Spectrum when it ar- 
rives), and have worked out 
that | need an analogue to 
digital converter board. 
However, I have no idea how to 
make this interface. І would be 
most grateful if you could ге- 
commend апу bloke that can 














help me. 
The book you want is 20 
Simple Electronic Pro- 


jects For The ZX8l by 
Stephen Adams. On page 53 it 
describes how to make an ana- 
logue to digital converter. The 
book is published by Inter- 
face’, 44-46 Earls Court Road, 
London WR 6EJ, and costs 
16.45, We reviewed the book 
in our June 3 issue. 

IS THIS ALL ON 

THE LEVEL? 

P Hampson of Rockend 
Drive, Cheddleton, Leek 
Staffordshire, writes. 

1 have had a Vie-20 for 

some months now and 
ат delighted with it. However, 
1 am doing a computing ‘O’ 
level. As part of the course, 1 
have to write a program and 














document it. But, 1 do not have 
enough money to buy a Vic 
printer. 


Can a Vic printer be rented? 
Is it worth getting an Interface 
to connect my Vic to a ZX 
printer? If І got the printer, 
could І do Vie graphics on it? 
One last question, what are 
the Vic books on Basic like, 





and are they worth buying? 
А strikes me as odd that 

you need to have a prin- 
ter. | am sure that most 
schools realise that this sort of 
expense cannot be borne by 
many pupils. Do they actually 
demand a printout or is it just 
that а printout will save you 
having to write or type out 
your program? Or. do vou 
Work on another computer at 
school. which does have a 
printer. but would prefer to do 
your work on a Уіс20 because 
you have one at home? 

1 certainly think that vou 
should ask your teacher if he 
or she can help. If they cannot 
supply а printer. then they 
should accept a typed copy. 

If you are determined to get 
а proper printout, then 1 sug- 
gest you approach your 
nearest Vie dealer, If you ех- 
plain the situation to him, and 
provide a cassette, he might 
run off a few copies for you. 

1 do not know of anyone 
that rents out printers, 
Perhaps your best bet would 
be a local computer club or 
branch of ICPUG (Indepen- 
dent Commodore Products 
Users Group). Try asking in 
your local library if there are 
any such clubs or groups in 
your area. 

Only you can decide if the 
ZX printer will be worth 
buying. It will cost in the 
region of £90-£95. It will do 
Vic graphics, but if your main 
concern is just this ‘O’ level, 
then I would not buy it. 

As for the ‘Vic books’ you 
mention, | assume that you 
mean the Teach Yourself 
Basic course. If you know no- 
thing about computing then 
they are an easy glossy way to 
start. The more you know, the 
less use they are. If you are at 
the stage of having to write a 
program for an 'O level, then 
you will probably find little in 


them which is of much use, 


STOP agonising over that 
nagging problem. Write to lan 
Beardsmore at Peek & poke 
for the answer. Letters should 
be as brief as possible and 
include full name and address. 
Write to Peek & poke, Popular 
Computing Weekly, Hobhouse 
Court, 19 Whitcomb Street, 
London WC27HF. 

















POPULAR COMPUTING WEEKLY 

















Can you see the 
point of it al І? 


Gordon 
ше оо 
ооо 
oooo 


First, arrange len counters, or coins, into a 
triangle as shown in the diagram 

What is the least number of counters that 
must be moved to make the triangle point down 
instead of up? 

There are a number of different triangles that 
сап be made by arranging different numbers of 
counters. For each such configuration the num- 
Бег used is called a ‘triangular number 

First, place a single counter on the table. This 
represents the first triangular number. Now 
place two more counters in a row underneath it 
lo form a triangle of three counters. The second 
triangular number is therefore 3. To continue the 
Series we need to add three counters in Row З, 
four counters in Row 4, and so on. The total 
number of counters used at each stage gives 
the series of triangular numbers: 1, 3, 6, 10, 15, 
21,28, 

To find the total number of counters in а 
triangle of, say, 100 rows we could lay out the 
whole pattern. An easier way is to use the 
formula. 

Total number = n (n+1)/2, 
where n is the number of rows. Check a few 
examples to see if it works, 

Look at the series of triangular numbers; Note 
how any two consecutive triangular numbers 
Sum to a perfect square. 

In PCW, July 29, we looked at some negative 
checks lor square numbers. We can do the 
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same thing with triangular numbers. Just as we 
saw that if a number ends in 2, 3, 7 or 8 it cannot 
be a square, so we can say that a number is not 
triangular il it ends in 2, 4, 7 or 9. 

Also, if the digital root of the number is found 
(as described in PCW, July 29) it can only be 
triangular if that root is 1, 3, 6 or 9. 

Here is the answer to the counter-moving 
problem given at the beginning. Three moves. 

Consider the tèn counters as a central coun- 
ter surrounded by six counters in a hexagon and 
three outer counters. There are six possible 
places around the hexagon where these three 
counters can sit. Simply move the three 
outer counters so-that they sit in the three 
unoccupied places. 

Puzzle No. 18 
Jo works in a huge station car park. It is twice as 
long as it is wide, Since the owners have to 
leave their keys with their cars, Jo used to move 
the cars around to build-up shapes and letters to 
pass the time. 

‘One day she was able to move the cars to 
form both a perfect square and a репесі 
triangle. She worked out that there was no 
‘smaller number of cars that would do this. 

Two weeks later, she was surprised to be 
able to form another perfect square and triangle 
with a larger number of cars. Jo worked out that 
this was the next smallest number of cars that 
would form both a square and a triangle, 

‘She calculated that the next largest number of 
cars in the series would fit exactly into the car 
park as a square ngle. 

How many cars were in the car park on 
of the two days when Jo arranged the cars into a 
Square and a triangle? If each car has a space 
0/12 x 6 feet, how big is the car park? 
Solution to Puzzle No. 14 
The Ме has an area of 1 sq ft (144 sq in) and the 
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area of the central shaded portion — the three. 
circles and the small central area between the 
circles — must be equal to half the total, ie 7294. 
in. Draw the equilateral triangle which has its 
apexes at the centre of the three circles, as 
shown in the diagram. 
v9 
“Ж 


A^ 





зо 





The area between the three circles is equal to 
the area of the equilateral triangle minus the 
area of the three circles intruding into the 
triangle. 

The length AP is given by tan 30°х/ and so 
the area of the triangle ОАР is given by 

гапо" 2. 
the total area of the equilateral 





Theret 
triangle 
6* rx (апад 003/23 (а130')= 1.7328; 











dp паха» ва, 
The small area in the centre of the three. 
circles can now be found and is given Бу: 
1.7326- Vn 0.1617. 
Now, the total area of the shaded portion is 72 
sq in, which equals the sum of the area of the 


three circles and that of the small in the 
centre, So: 

ТА 

(9.425«0.181/*-0 звала 

r= V (729,586) = 2.7406. 
Winner of Puzzle No. 14 
The winner is: Kevin Dowling, Lychgate Close, 
Cantley, Doncaster, who received £10 








REL rer r EE 7,6036 


CERES. 









TEA -OREAK , STRIKES 








































19 AUGUST 1982 















































зь 


from Sinclair. 


A whole new range of software for 
the Sinclair 2X81 Personal Computer 
isnow available - direct from Sinclair. 
Produced by ICL and Psion, these 
really excellent cassettes cover 
games, education, and business/ 
household management. 

Some of the more elaborate pro- 
grams can only be run on a 2Х81 
‘augmented by the ZX 16K RAM pack 
(The description of each cassette 
makes it clear what hardware is 
required) The RAM pack provides 16- 
times more memory in опе complete 
module, and simply plugs into the rear 
ofa 2Х81. And the price has just been 
dramatically reduced to only £29.95. 

The Sinclair ZX Printer offer full 
alphanumerics andhighly-sophisticated 
graphics. A special feature is COPY 
which prints out exactly what is on the. 
whole TV screen without the need for 
further instructions. So now you сап 
print out your results for a permanent 
record, The ZX Printer plugs into the 
rear of your ZXB!, and you can 
connect a RAM pack as well 





Games 
Cassette G1: Super Programs 1 (ICL) 
Hardware required - 2Х81 

Price - £4.95. 

Programs - Invasion from Jupiter. 
Skittles, Magic Square. Doodle. Kim. 
Liquid Capacity. 

Description - Five games programs 
plus easy conversion between pints/ 
gallons and litres 
Cassette G2: Super Programs 2 (ICL) 
Hardware required - 2Х61. 

Price - £4.95. 

Programs - Rings around Saturn 
Secret Code. Mindboggling. Silhouette. 
Memory Test. Metric conversion. 
Description - Five games plus easy 
conversion between inches/feet/yards 
and centimetres/metres. 


Cassette G3: Super Programs 3 (ICL) 
Hardware required - 2Х81. 
Price - £4.95. 
Programs - Train Race. Challenge. 
Secret Message. Mind that Meteor. 
Character Doodle. Currency Conversion 
Description - Fives games plus currency 
conversion at will - for example, 
dollars to pounds. 

Cassette G4: Super Programs 4 (ICL) 
Hardware required - 2Х81 
Price - £4.95. 
Programs - Down Under. Submarines. 
Doodiing with Graphics. The Invisible 
Invader. Reaction. Petrol. 
Description - Five games plus easy 
conversion between miles per gallon 
and European fuel consumption figures. 







Cassette G5: Super Programs 5 (ICL) 
Hardware required - ZXB1 + 16K RAM. 
Price - £4.95. 

Programs - Martian Knock Out. 
Graffiti. Find the Mate. 
Labyrinth, Drop a Brick. 
Continental. 
Description - Five. 
games plus easy 
conversion 

between English and 
continental dress sizes. 

Cassette G6: 

Super Programs 6 (ICL) 
Hardware required - ZX81 + 16K ВАМ. 
Price - £4.95. 

Programs - Galactic Invasion, Journey 
into Danger. Create. Nine Hole Golf. 
Solitaire. Daylight Robbery. 

Description - Six games making full use 
of the ZX81's moving graphics capability. 


Cassette G7: Super Programs 7 (ICL) 
Hardware required - 281. 
Price:- £4.95. 
Programs - Racetrack. Chase. NIM 
а Hanoi. Docking the Spaceship. 

iol 

Description - Six games including the 
fascinating Tower of Hanoi problem. 


Cassette G8: Super Programs 8 (ICL) 
Hardware required - 2Х81 + 16K RAM. 
Price - £4.95. 

Programs - Star Trail (plus blank tape on 
side 2) 

Description - Can you, as Captain 
Church of the UK spaceship Endeavour, 
rid the galaxy of the Klingon menace? 


Cassette G9: Blorhythms (ICL) 
Hardware required - 2Х81 + 16K RAM 
Price - £695. 

Programs - What are Biorhythms? 
Your Biohythms. 

Description - When will you be at your 
peak (and trough) physically, 
emotionally, and intellectually? 


Cassette G10: Backgammon (Psion) 
Hardware required - 2Х81 + 16K RAM 
Price - £5.95. 

Programs ~ Backgammon. Dice. 

Description - A great program, using 
fast and efficient machine code, with 
graphics board, rolling dice, and doub- 
ling dice, The dice program can be 
used for any dice game. 

Cassette 011: Chess (Psion) 
Hardware required - ZXB1 + 16K RAM. 
Price - £6.95 
Programs - Chess, Chess Clock. 
Description = Fast, efficient machine 
code, a graphic display of the board and 
pieces, plus six levels of ability, combine. 
to make this one of the best chess pro- 
grams available, The Chess Clock 
program can be used at any time. 


Fantasy Games (Psion) 

Hardware required - 2Х81 (or ZX80 
with ВК BASIC ROM) + 16K ВАМ. 

Price - £4.75. 

Programs - Perilous Swamp. Sorcerer's 

Island 
Description - Perilous Swamp: rescue 
a beautiful princess from the evil wizard. 
Sorcerer's Island: you're marooned. To 
escape, you'll probably need the help 
of the Grand Sorcerer. 

Cassette G13: 

Space Raiders and Bomber (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £3.95. 

Programs - Space Raiders. Bomber. 
Description - Space Raiders is the ZX81 
version of the popular pub game. 
Bomber: destroy a city before you hita 
Sky-scraper. 


Cassette G14: Flight Simulation (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £5.95. 

Program - Flight Simulation (plus blank 
tape on side 2) 

Description - Simulates a highly 
manoeuvrable light aircraft with full 
controls, instrumentation, a view through 
the cockpit window, and navigational 
aids. Happy landings! 


Education 
EET gn to Learn series - 
English Literature 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 

Programs - Novelists. Authors. 
Description - Who wrote ‘Robinson 
Crusoe’? Which novelist do you 
associate with Father Brown? 
Cassette E2: Fun to Learn series - 
English Literature 2 (ICL) 

Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 

Programs - Poets, Playwrights. Modern 
Authors. 

Description - Who wrote ‘Song of the 
Shirt’? Which playwright also played 
cricket for England? 
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series - Geography 1 (ICL) 
Hardware required - ZX81 + 
16K RAM. 
Price - £695 
Programs - Towns in England and 
Wales. Countries and Capitals of Europe. 
Description - The computer shows you 
а map and a list of towns. You locate 
the towns correctly. Or the computer 
challenges you to name a pinpointed 
location. 


Cassette Е4: Fun to Learn series - 
History 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 

Programs - Events in British History. 
British Monarchs. 

Description - From 1066 to 1981, find 
out when important events occurred. 
Recognise monarchs in an identity 
parade. 


Cassette E5: Fun to Learn series - 
Mathematics 1 (ICL) 

Hardware required - 2Х81 + 16K RAM. 
Price - £6.95. 

Programs ~ Addition/Subtraction. 
Multiplication/Division. 

Description - Questions and answers 
‘on basic mathematics at different 
levels of difficulty. 


Cassette E6: Fun to Learn series - 
Music 1 (ICL) 

Hardware required - 2Х81 + 16K RAM. 
Price - £6.95, 

Programs - Composers. Musicians. 
Description = Which Instrument does 
James Galway play? Who composed 
"Peter Grimes? 


Cassette E7: Fun to Learn series - 
Inventions 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 

Programs - Inventions before 1850. 
inventions since 1850. 

Description - Who invented television? 
What was the ‘dangerous Lucifer’? 


Cassette ЕВ: Fun to Learn series - 
Spelling 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 
Price - £695. 

Programs - Series A1-A15. Series B1-B15, 
Description - Listen to the word spoken 
‘on your tape recorder, then spell it out 
‘on your ZXB1. 300 words in total 
Suitable for 6-11 year olds. 


Cassette ЕЗ: Fun to Learn 







Business/household 
Cassette B1: The Collector's Pack (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £9.95. 

Program - Collector's Pack, plus blank 
tape orside 2 for program/data storage. 
Description - This comprehensive рго- 
gram should allow collectors (of stamps, 
coins etc.) to hold up to 400 records of 
up to 6 different items on one cassette, 
Keep your records up to date and 
sorted into order. 


Cassette B2: The Club Record 
Controller (ICL) 

Hardware required ~ 2Х81 + 16K RAM. 
Price - £9.95. 

Program - Club Record Controller plus 
blank tape on side 2 for program/data 
storage. 

Description - Enables clubs to hold 
records of up to 100 members on one 
cassette. Allows for names, addresses, 
"phone numbers plus five lots of 
additional information - eg type of 
membership. 





Cassette B3: VU-CALC (Psion) 
Hardware required - ZXB1 + 16K RAM. 
Price - £7.95. 

Program - VU-CALC. 

Description - Turns your ZX81 into an 
immensely powerful analysis chart. 
VU-CALC constructs, generates and 
calculates large tables for applications 
such as financial analysis, budget 
sheets, and projections. Complete with 
full instructions. 


Cassette B4: VU-FILE (Psion) 
Hardware required - 2X81 + 16K RAM. 
Price - £7.95. 

Programs - VU-FILE. Examples 
Description - A general-purpose infor- 
mation storage and retrieval program 
with emphasis on user-friendliness and 
visual display. Use it to catalogue your 
collection, maintain records or club 
memberships, keep track of your 
accounts, or as a telephone directory. 


How to order 


Simply use the FREEPOST order 
form below and either enclose a 
cheque or give us your credit card 
number. Credit card holders can order 
by phone - simply call Camberley 
(0276) 66104 or 21282 during office 
hours. Either way, please allow up to 
28 days for delivery, and there's a 
14-day money-back option, of course. 


zxirac-leir- 


ZX8l 
SOFTWARE 


Sinclair Research Ltd, 

Stanhope Road, Camberley, Surrey, 
GU15 3PS. 

Tel: Camberley (0276) 66104 & 21282. 


To: Sinclair Research, FREEPOST, Camberley, Surrey, (1015 3BR. 


Please send me the items | have indicated below. | 
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New From Fuller 
FD System for the 


ZX SPECTRUM 


£39.95 


* £2.50 p & p. 





Professional Keyboard & Case — 


This unit has the same high standard as our 2Х81 unit 

Tough A B.S. Plastic case encloses our Keyboard, the Spectrum Printed Circuit Board and 
the Power Supply. 

Our own Power supply is available:- 9 volts DC at 2 amps 

Mains either 110v or 240v AC at £5.95 * 80p. p & p. 

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel 
key switches have gold plated contacts and a guaranteed life of 10* operations. 
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it 
into the FD case, plug in the keyboard and that's it. No technical know how or soldering 
required, the built unit is tested and comes with a money back guarantee. 

Spectrum Keyboard and Case Kit £33.95 

Our Mother Board for the spectrum has 2 slots at £15.95 or 3 slots at £19.95, this unit also 
fixes inside the case. p & p 80р 


SPECTRUM SOUND AMPLIFIER £5.95 * 80p p & p. 
Complete with leads, volume control and loud \ 
speaker іп tough ABS Plastic case measuring f 
5" x 3" x 1" just plugs into your spectrum МІС 

input. 

SPECTRUM PLUG PLANNER — £18.95 + £1.00 p & p 


Complete with 3 metres of cable, three 13 

amp sockets for TV, Tape etc AND 9 volt 

at 2 amp power supply with power jack to 

f j fit Spectrum or ZX81 

^ The ever popular FD42 Keyboard and case 
for ZX81 £39.93 including VAT & Post 
FD42 as a kit £33.95. including VAT & Post 
FD42 Built only £24.95 including VAT & Post 
FD42 Keyboard Kit £18.95 including VAT & Post 














GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALL TO THE ZX CENTRE. 


Mail to FULLER MICRO SYSTEMS, 

The ZX Centre, Sweeting Street, Liverpool 2. England; U.K. 
Please 5ирріу:- 

Name 
Address 





SAE for more details — Enquiries: Tel. 051-236 6109 








FULLER FD SYSTEM 


